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Bluetooth Baseband Controller IC

GENERAL DESCRIPTION

The ML70512 is a CM@ digital IC for use in 2.4GHz band Bluetooth™ systens. This IC incomporates tle
ARM7TDMI® as the CPUare, features highly expandabk architecture,and supports thinterfacedor a variety
of applicaions Sincethe ML70512hasOki’s Blueboth protocol stadk softwareinstalled, when the IC is usedin
conjunction with the Bluetooth RF transceigr IC, data/vdace conmunications are possilbe while mairtaining
interconrectivity with other Bluetooth systens.

FEATURES

 Conforms to Blueboth Jecificaion (Verl.l)

* Designed foconnection ith the R--LSI interface, seh ashe OKI RF-LSI interface (ML7050, ML70561), the
SKYWORKS RF-LSlI interfae (CX723@), or the BRODADCOM RF-LSI inteface(BCM2002X) that functions
as the Bluaioth RF-LSI inteface

* The hgh-sped, low-power ARM7TDMI™ is installedas the CPU core

» PCM-CVSD tarscader that provides high quality voiceusing the noise filter is irstalled

 Low power consumptionin flexible powver managenent modes acwrding to opeating modes of Blueoth

» DETACH signal provides ontrol of changeto power-saving mode STOP) and return request to normal mode.

» UART interface corespmding to baud ratesup to 921.6 kbs

« I°C bus nterface provides@esses to EEROM or PCM-Codec

* Selactabld2 MHz, 13MHz, or 16 MHzfor the systentlock

* Selectable2 kHz or32.768kHz for the LPO clock

* Built-in programmedROM eliminates eternal ROM/FLASH

» Thepadkagesare aailable in two types:

83-pin WCSPfor ML7051HB
84-pin BGA for ML70512LA

ARM, ARM7TDMI and Thumb are rgistered trdemarks of ARM Ltd., UK.
BLUETOOTH is atrademark ownedby Blueboth SG, Inc. and licengd to Oki Electic Industry.
The information cntained haein can changewithout notice owig to the productbeing under development
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SPECIFICATIONS

Process

0.16 um CMOS (5-layer metal wire)

Package

83-pin WCSP (P-VFLGA83-6.22x6.22-0.50-W)

(Dimensions: 6.22 mm x 6.22 mm x 0.48 mm; pin pitch: 0.50 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

23.4 mA (24 MHz operation)

Operating voltage ranges

2.70 to 3.6 V for input-output, 1.65 to 1.95 V for internal circuits

Operating frequency

24 MHz

Built-in ROM size

384 KB (for ARM program)

Built-in RAM size

72 KB

Input clocks

12 MHz, 13 MHz, or 16 MHz (system clock)
32 kHz or 32.768 kHz (LPO clock)

RF-LSI interface

OKI RF-LSI interface (ML7050, ML70561)
SKYWORKS RF-LSI interface (CX72303)
BROADCOM RF-LSI interface (BCM2002X)

Installed interfaces

UART interface (up to 921.6 Kbps)

General-purpose 1/O interface (Bits 0 and 1 are used as a pin for I°C bus
interface

depending on software installed)

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

DETACH interface

Timers

16-bit auto reload timer (1ch)
18-bit auto reload timer (3ch)

Interrupt controller 11 causes

Clock control circuit Crystal oscillator circuit (12 MHz, 13 MHz, or 16 MHz, 32 kHz or 32.768
kHz)
Internal PLL
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PIN PLACEMENT
ML70512HB: 83-pin WCSP (P-VFLGA83-6.22 x 6.22-0.50-W)
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MLO512LA: 84-pin BGA (P-TFBGA84-0909-0.80)
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PIN DESCRIPTIONS

RF I/F

Pin Name

Direc-
tion
[*0]

Internal
Pull Up/
Down,
Schmitt

Initial
Value

Pin Placement

ML70512HB

ML70512LA

Description

TXD

| i e e

C1

A4

ML7050: Transmit data output
CX72303: Transmit data output
BCM2002X: Transmit data output
ML70561: Transmit data output

RXD

D1

A5

ML7050: Receive data input
CX72303: Receive data input
BCM2002X: Receive data input
ML70561: Receive data input

PLL_DATA

A3

C3

ML7050: Serial write data

CX72303: Serial write data
BCM2002X: Transmit enable
ML70561: Transmit enable (Active H)

PLL_CLK

B4

C1

ML7050: Serial clock
CX72303: Serial clock
BCM2002X: Serial clock
ML70561: Serial clock

PLL_LE

I rirrrrrjrre I X

—

Bl

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
ML70561: RF-LSI synthesizer on
0: Negate, 1: Assert

RSSI

E2

C5

ML7050: Receive field strength data
input

CX72303: Serial read data

BCM2002X: Serial read data

ML70561: Serial read data

RSSI_CLK

C4

C2

ML7050: Receive field strength data
clock

CX72303: RF-LSI receiving
characteristic control

BCM2002X: System clock request

ML70561: System clock request

PLL_POW

B3

Al

ML7050: Local PLL power control
0: Assert, 1: Negate
CX72303: PA Power control
0: Negate, 1: Assert
BCM2002X: Select serial transmit mode
ML70561: Select serial transmit mode
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Direc- Internal i Pin Placement
. . Pull Up/ | Initial .
Pin Name tion D Value Description
[*0] own, ML70512HB | ML70512LA
Schmitt
H ML7050: Transmit enable
0: Assert, 1: Negate
L CX72303: Transmit enable
TX_POW © T Al A2 0: Negate, 1: Assert
L BCM2002X: Serial write data
L ML70561: Serial write data
H ML7050: Receive enable
0: Assert, 1: Negate
L CX72303: Receive enable
RX_POW © o B2 B2 0: Negate, 1: Assert
L BCM2002X: Receive enable
L ML70561: Receive enable
[*0] “I"= Input, “O” = Output, “I/0” = Inpu/Output
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RF I/F

Pin Name

Direc-
tion
[*0]

Internal
Pull Up/
Down,
Schmitt

Initial
Value

Pin Placement

ML70512H
B

ML70512LA

Description

PLL_PS

c2

B3

ML7050: "L”
CX72303: Power on reset
0: Assert (reset)  1: Negate
BCM2002X: RF-LSI receiving
characteristic control
ML70561: SYNCWORD detection

PLLLOCK

H3

B5

ML7050: —

CX72303: —

BCM2002X: 1MHz clock

ML70561: Clock for 1 MHz transmit data

PLL_OFF

A2

B1

ML7050: PLL loop control

0: Openloop 1: Closed loop
CX72303: Diversity output
BCM2002X: PA Power control
ML70561: PA Power control

CLK and Configurat

ion

Pin Name

Direc-
tion

Internal
Pull Up/
Down,
Schmitt

Initial
Value

Pin Placement

ML70512HB

ML70512LA

Description

SCLKP

K6

F8

SCLKN

J7

F10

System clock (12/13/16 MHz) pins
(Power level: CMOS level)

XC32KP

K1

A9

XC32KN

[
O
[
O

H1

B8

Subclock pins (for oscillator)

SCLKSEL

J1

C8

System clock frequency select pin
L: Select CLK divided by internal PLL
H:Select subclock

SFRQSEL
0-1

[l

“[2]

System clock (SCLK) frequency select/
BCM crystal frequency select pins

SCLK BCM
input crystal
frequency | frequency
(RFSEL# | (RFSEL =
101) 101)
00 13 MHz 19.68 MHz
01 12 MHz 19.2 MHz
10 16 MHz 19.8 MHz

11 Reserved 13 MHz

SFRQSEL
[1:0]

RFSEL
0-2

*[3]

“[4]

RF-LSI select pins

RFSEL[2:0]
001
010
011
101

Others

RF-LSI
ML7050 (OKI)
CX72303 (SKYWORKS)
ML70561 (OKI)
BCM2002X
(BROSDCOM)
Reserved
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CLK and Configuration

Internal Pin Placement
. Direc- | Pull Up/ | Initial -
Pin Name . Description
tion Down, | Value
. ML70512HB | ML70512LA
Schmitt
RESET | Schmitt — K8 G10 Hardware reset pin (Reset = L)
DETACH | Schmitt — J8 G8 Sleep pin (Sleep = L)
SCLKO o . . B10 H3 I;)r/]sstem clock (12/13/16 MHz) output

[*1] SFRQSED: G2; SFROSH.1: A6
[*2] SFRQSED: C7; SFROSH.1: F2
[*3] RFSELQ Jg RFSELI H8; RFSEL2 K10

[*4] RFSELD: H10; RFSELL: H8; RFSEL2: K10

PCM I/F
Internal .
. Direc- | PullUp/ | Initial Pin Placement o
Pin Name tion Down Value Description
S ML70512HB | ML70512LA
Schmitt
PCMOUT 0 — L C9 J4 PCM data output
PCMIN | Pull up — E8 H5 PCM data input
pull PCM sync signal (8 kHz),
PCMSYNC I/0 — D10 K4 Initial setting: input
down . . .
(can be switched by an internal register)
Pull PCM clock (64 kHz/128 kHz)
PCMCLK 110 down — D9 H4 Initial setting: input

(can be switched by an internal register)

Note: The PCM sync signal (8 kHz) ust be gueanteel at the accuracy af50 ppm if the PCMSWNC pin is
configured asaninput.

UART I/F
Internal .
. Direc- | Pull Up/ | Initial Pin Placement _
Pin Name tion Down, | Value Description
Schmitt ML70512HB | ML70512LA
SOUT (6] — H B5 El ACE transmit serial data
SIN | Schmitt — B7 F1 ACE receive serial data
RTS (©) — — J10 K9 ACE transmit data ready
CTS | — H H6 J9 ACE transmit ready
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Port
Internal .
. Direc- | Pull Up/ | Initial Pin Placement -
Pin Name . Description
tion Down, | Value
. ML70512HB | ML70512LA
Schmitt
ClO0 2 .
(scL) I/O — H F9 H7 1°C serial clock (output)
Clo1 2 . .
(SDA) I/O — — G9 K7 1°C serial data (input)
ClO2 1/0 — — G8 K8 General port (initial state: input)
CIlO3 I/O — L B8 H2 General port (initial state: output)
ClO4 I/O — H H9 H9 General port (initial state: output)
CIO5 I/O — — E9 H6 General port (initial state: input)
CIO6 I/0 — — B6 F3 General port (initial state: input)
NC
Internal .
. Direc- | Pull Up/ | Initial Pin Placement -
Pin Name . Description
tion Down, | Value
. ML70512HB | ML70512LA
Schmitt
NC — — — — [*4] No connection
[*4] NC:E3 B
Note: Donat wire urder the NC pn.
9/29
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Power, GND
Internal .
. Direc- | Pull Up/ | Initial Pin Placement -
Pin Name tion Down value Description
J ML70512HB | ML70512LA
Schmitt
Vbp — — — [*5] [*6] I/O power supply pin 2.70 to 3.6 V
Power supply pin for internal circuit
- - J— * *!
CoreVoo 71 el 1.651t0 1.95 V
RF-1/0 power suply pin (Same voltage
LVoo - - - 5 D2 to the Vpp for RF-LSI)
GND — — — [*9] [*10] Digital block ground pin
AVpp0 — — — [*11] [*12] Analog block power supply pin
AVppl — — — [*13] [*14] 1.65t01.95V
AGNDO — — — [*15] [*16] .
Analog block ground pin

[*5]  Vpo: A4, C6, F1, F8, G1, H2, K7

[*6] Vop: A8, B7,C6,D3, E2, F9, K1, K6
[*7] CoreVpp: A8, C7,C10, D3, E1E10,G10, K2, K5
[*8] CoreVpp: A6, E8, G1, G3J7,J10,K3, K5
[*9] GND: A5, A7, A9, Al0, B9, C8, @, D8, E3, F2,F3, F10, G3, H7, H10, J2,K9
[*10] GND: A7, A10, B4, B6, @, D1, B9, G2, G9, H1, J1,12, X, J6,J8, K2

[¥11] AVp0: H5, K4

[¥12] AVpp0: D8, D10

[*13] AVppl: H4, J3

[¥14] AVppl: B9, B10

[¥15] AGNDO: J5,J6

[*16] AGNDO: D9, E10

[¥17] AGNDL: J4,K3

[¥18] AGNDI: C9, C10
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BLOCK DIAGRAM
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DESCRIPTION OF INTERNAL BLOCKS

CLKGEN Block

» Geneates a @ck that is applied toeach bbck through SCLKR12/13/16 MH2)

* STOP/HALTfunction

CTL/WDT Block

« Control of the frequencydivision funcion of the internal main clock

« Control of clock supplied to eachperpheal
 Controlof resé of each pepheral

* STOP/HALTcontrol

» Watchdbg timer function (interrupt/resej

Timer Block
e 3chamels
» 18-bit timer coungr
* Interruptby compare function
* Oneshot, interval, or freerun mode

Base band Cor e Block

Tx SCO Buffer

Tx ACL Buffer

Audio | |Codec
< I/F

A 4

Packet
Composer

RF LSI

TXD

,—A

Security le- Timing

A 4

A 4

APB ARM

I*V

A

A 4

A 4

Rx SCO Buffer

I/F

Packet

Decomposer
Rx ACL Buffer

RF
CNT

CNT

RXD

* RFCortroller
- RF powersupply catrol (PLL, TX, RX)
- Local PLL frequency divisionratio settirg
- Receiveclock regeneration function

- Synchronizaion dekecion (synchronizing within the permissabk eror limit of SyncWord)

- Receiveclock re-timing functon

» FH Controller hoppng
- Sequenceontrol
- Frequencyhopping sekcion function
- CRC conputation's initial value selectiorfunction
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¢ Timing Generdor
- Blueboth clock geneation
- Operationinterrugs depend onmode (slat, scan sriff, had, park)
- Syncdetkciontiming generaton (sync window +10 pus)
- PLL settingtiming generation
- Transnit/Recéve timing generatio
- Multi- master tming managemert function

¢ PacketComposer
- Accesscode generaton (SyncWord geneaton, appanding PR*-TRAILER)
- Packetheade geneation (HEC generaton, scranbling, FEC en@ding)
- Paylced generation (CRCgeneration, ercryption, scranbling, FECencodng)
- Packetsynthess

* PacketDeconposer
- Pacletdecampasition (sefaraing the packet heackr andthe payload)
- Packethealer processng (FEC demding, descrarhling, HEC error dekecion, healer information
separation)
- Payled processimg (FEC decoding, descranbling, ercryption decoding, CRC judyemert, payload
separation)

» Security
- Various key generationfunctions (nitialization, link key, ercryption key)
- Certification function
- Encryption function

1329
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UART Block

Full-duplex buffering method

All status reportirg function

Built-in 64-byte trarsmit/recave FIFO

Modemcontol base on CTS

Programmable serial interface

5-,6-, 7-, 8-bitcharacters

Geneation and verifi caion of odd paity, evenparity, or no paity
1, 15, or 2 stop bits

Programmable Baud Rate Generator (9600 bps © 921.6 kbps)
Error senicing for parity, overrun, ard framing eriors

¢ Configurationof 1 DataFrame dumg Reception

SIN Start 5 data bits to Parityy Stop

SAMPLE CLK | | | | | | | |

Configuraion of 1 Data Frane during Transmission

SOUT s / TEEIET Yoamy) o0

1429
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PCM-CVSD Transcoder Block

 Application sidel/O:
- PCM Codec
 Application-side format

- PCM linear(8, 14, 16 bits/sanple, 8 Kz sanpling frequency)/A-lawiu-law

« Blueboth-sideformat:
- CVSD/A-law/p-law

 All combinationsof the @ove conversionsare sippated
* PCMSYNC/PCMCLK IO canbe switched (initial settirg: input)

* Timing in Short Modeard in PCMCLK and PGV SYN C Output Mode
(For PCM dat of 14 bits/sanple, lower 2bits of 16 bits are irvalid.)

8 bits or 16 bits

S

PCMCLKIO) | J< | | | | | J< | |
64k/128kHz
PCMOUT ;X LSB MSB X DATA X DATA X X DATA LSB MSB | X DATA
| —> |
| Ddta is output on the rising edge of CLK. |
PCMIN :X LSB X MSB X DATA X DATA X X DATA LSB X MSB X DATA
—>
Ddta is shifted in on the falling edge of|QLKi
PCMSYNC(O)
|< 125us (8kHz) >|
 Timing in Short Modeard in PCMCLK and POMSYNC Input Mode.
(For PCM dat of 14 bits/sanple, lower 2bits of 16 bits are irnvalid.)
'4 8 bits or 16 bits »1
PCMCLK(I) '
sazaan || l | | L | | i .
PCMOUT :X LSB msB | X_ DATA | X_DATA | X _:X DATA LSB MSB X__DATA
> !
Dgta is output on the rising edge of CLK. |
PCMIN D( LSB X MSB X DATA X DATA X _:X DATA LSB X MSB i X DATA
I > i
Data is shifted ith on the falling edge of|QLK |
PCMSYNC(l) ;
|< 125us (8kHz) >|
1529
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¢ Timing in LongModeard in POMCLK and POM SYNC Output mode
(For PQM dat of 14 bits/sanmple, lower 2bits of 16 bits are irvalid.)

PCMCLK(O)
64k/128kHz

PCMOUT

PCMIN
PCMSYNC(O)

PCMCLK(l)
64k/128kHz

PCMOUT

h

8 bits or 16 bits

"

& | | | | | | J< | |
MSB X DATA X DATA X DATA >< X DATA | X LSB | MSB X DATA
—» o d . n !
Data'is output én the rising edge&;CLIg_E ata is ghifted}in on the fallurg edge of CLEK
X MSB X DATA X DATA X DATA X X DATA i X LSB : X MSB X DATA
PCMCLK period x 3
|< 125us (8kHz) )
» Timing in LongModeard in PCMCLK and PGMSYNC Input Mode.
(For PCM dat of 14 bits/sanple, lower 2bits of 16 bits are invalid.)
'4 8 bits or 16 bits >‘
& | | | | | | J< | |
MSB X DATA X DATA X DATA X X DATA X LSB MSB X DATA
I;z;a is output onithe rising edge °L9LK-|<_[ ata is gh|fted}in on the fallihg edge of CLK.
X MSB X DATA X DATA X DATA X X DATA X LSB X MSB X DATA

PCMIN

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

»

DETACH Interface Block

125ps (8kHz)

>

» Gereration of the reqeest fa change to (from) the sbp mode by detection of the rising (falling) edye of
the DETACH signal

» Geneation of the reaiestfor restore fromthe stop mode bydeecion d a SN signal level charge
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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 — -0.3t0 +2.5 V
Input voltage \ — -0.3t0 +4.5 V
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 Vpo/LVbp — 2.7 3.3 3.6 Vv
Core power supply voltage CoreVpp/AVpp — 165 | 1.8 | 1.95 Vv
“H” level input voltage Vih — 2.2 — Vop V
“L” level input voltage Vil — 0 — 0.8 \
Operating temperature Ta — —40 — 85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics

(Vop =2.71t0 3.6 V, CoreVpp = 1.65t0 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 | 5 A \
2.7V<Vdd<3.0V 2.2 — —
“L” level output voltage Vol lol =2 mA — — 0.4 V
Input leakage current Vi=GND to 3.6 V -10 — 10
Vi= V[)[)
li 50 kQ Pull-down 10 66 200 JIVAN
Vi=GND
50 kQ Pull-up —200 | 66 | 10
Output leakage current Vo = GND to Vpp -10 — 10
lo Vo = VDD },lA

50 kQ Pull-down 10 66 200

Power supply current (during
operation)
Power supply current (during
stand-by)

lddo During 24 MHz operation 0 23.4 33 mA

ldds CLK stopped — 50 250 | pA

17129
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Power Supply Current (IDDO) Characteristics by Power Saving Mode

(Voo =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") — — 005 | —
. Interval:1.28sec
Page Scan operating mode Window:22 5msec — 15 —
Poll Interval operating mod Interval:40slot — | 121 | —
Sniff operating mode Interval:2000slot — 1.7 —
Attempt:4frame mA
Hold operating mode Interval:4000slot — 4.9 —
DH1/DM1 — | 234 | —
RX:DH3/DM3 _ |05 | —
ACL operating mode TX:DH1/DM1 )
RX:DH5/DM5
TX:DH1/DM1 — |98 =

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-clock (XC32KP)

XC32KP

i TmpO i 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 %

1829
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© Reset
Power supply stable period -
« ({
VaalLVgd n ”
n ( ((
CoreVdd/AVdd N n
Tresw
RESET « (/
] m
(Vop = 2.7 to 3.6V, CoreVpp = 1.65 to 1.95V, Ta = -40 to 85°C)
Parameter Description Min | Typ [ Max | Unit
TreEsw Reset pulse width 10 — — us

Note : Apply "L" to the RESET pin for 10usec @ more after tke powersugply has beensettled

Downloaded from Elcodis.com electronic components distributor
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® PCMinterface

PCMCLK(I) /
PCMIN
; - TpcO | Tpcl
N N7
: pc2 : Tpc2 :
PCMSYNC() B Vi i
Tz Tpea “Tpc3” Tpea
PCMCLK(O)
PCMIN Vi R,
Tpcs | Tpc6
PONOYT R .
> <
i Tpc 7 Tpc7 *
PCMSYNC(O) G725
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) rising edge | — — 250 ns
Tpc3 P_(?MSYNC (input) setup time relative to PCMCLK (input) 100 | — . ns
rising edge
Tpcd PFMSYNC (input) hold time relative to PCMCLK (input) 100 | — . ns
rising edge
Tpch5 PCMIN setup time relative to PCMCLK (output) falling edge | 100 | — — ns
Tpc6 PCMIN hold time relative to PCMCLK (output) falling edge 100 | — — ns
Tpc7 PCMOUT delay time relative to PCMCLK (output) rising | . 250 ns
edge
Tpcs Delay time from PCMCLK (output) rising edge to PCMSYNC | o 150 ns

(output)

® AC Characteristic Measing Pants

Vop

ov

0.8Vop 0.8Vop

0.2Vpp 0.2Vpp
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REFERENCE FOR VOLTAGE SUPPLY CIRCUIT

ML70512

AVDDO

AGNDO

AVDD1

AGND1

//

CoreVDD |
é 10to 47uF iO.luF i0.1p|: CoreVDD
[

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

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

from LSI pins.
Example of ML70512 voltage supply circuit

¢ Insert ajpropriate lypass capacites betweenthe Vpp and GND lines.

Note 1: Precattions b inset the bypasscapaitors
- Use tracesf Vpp ard GND lines wider han thoseof the other signal lines.
- Keep the lengthof tracesbetween the bypass capacitors and Mgy line and beteen he bypass
capacitorandthe GND lineas short agpossible.
- Keep tle lendh of tracesbetween the bypass cpacitors ad the Vpp line ard between the bypass
capacitorandthe GND lineas eqal aspossite.

The ciraiit is aubject to chage accorihg to the pecific LS| boarddesign Please contact Oki Eleat IndustryCo.,
Ltd. for detailedinformation.
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REFERENCE FOR OSCILLATOR CIUCUIT

ML70512
o z
¥ 4 o z
o N ¥ ¥4
™ [+ - -
O O O O
X X 2] n
RO R2
R1 R3
X'tal 1 ’
co al c1 c2 X'tal 2 c3

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

Note 1: The valiesof CO and C1 andRO and R1 shoud be determined acceding to the specfifications for the
exterral crystal X'tall (32 or 32768 kHz).
The values of C2 and C3, ard R2 and R3 shoud be deermined acording to the specificaionsfor the
exterral crystal X'tal 2(12, 13, orl6 MHz).
Note 2: The crystal acillator circuit shodd be conneciedto pins SCLKP aml SCLKN only whenthe OKIRF-LSI
(ML7050) is conrecied In othercasesthe g/stemclock should be npu fromthe RF-LS| to pin SALKP.
Note 3: In the @ase of12 MHz, 13 MHz, or 16 MHz systemclock (SCLKP) input, make sue the crystal frequency
toleranceis £20 ppmfor temperaure, suppy voltage, and aging.
In the case of32 kHz or32.768kHz sub-clock (XC32KP) input, make surethe crystafrequencytolerarce
is +250 ppmfor temperaure,suply voltage, and aing.
Note 4: Precautios to build a crystal acillator circuit
- Keep lengttof wire traces ashort agpossible.
- Do na crossthe crystal oscillatocircuit wires ower other signal line wires.
- Do nat keepsignal line wiresthrough which high currert flows close to tk crystal scillator circuit.
- Keepthe grownding point of the cacitorsin the oscillator circut at the potertial equal to GND. And do
not cnnect be capacitors to th&ND or GND lines through which high currert flows.
- Do nad output sigrals fram the oscillator circuit.

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

Ltd. for detiled information. It is recommended & deermine the final circuit values ncluding the capaitance of
the cirait boarddesigné by theuser.
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APPLICATION NOTES
Clock Selection

» The sywtemclock frequencyis sekcied acording to externd pin SFRQSH..

SFRQSEL =00 : A 13 MHz clockis inpu to exernal pin SCLKP.
SFRQSEL =01 : A 12 MHz clockis inpu to exermal pin SCLKP.
SFRQSEL =10 : A 16 MHz clockis inpu to exermal pin SCLKP.

A 12 MHz clockis inpu to exermal pin SA.KP regardlessof SFRQSEL when BCM2002X is selected
(RFSEL=101).

» The CPU abck supply source is selecteccording b externalpin SCLKSEL.

SCLKSEL =0 : Use he clock that was divided down from the internal PLL output of 192 MHz that
wasgeneratedfrom exterral pins SCLKP. (Dividingratios are selectddin therange
of 1/6 to 1/16. Initial value is 18 (24MHz).)

SCLKSEL =1 : Use aternal pnsXC32KP.

Note: The clok supply source can be set by t8eKCNTL register in he CTLMWDT block once the LB
is povered up

» Thefrequencyof CPU clock is sekectble from the high speed (24 MHz) and low speed(16 MHz). This
can be pdormed bythe Vendor Specific Command.

Setting the Reset

« Apply “L” level to the RESET pin for more than10 us afterpower voltage is staltized. Whenthe system

clock oscillator circut is statbe andthe RESET pin is at “H” level, the irterral reset is releasednd
operationstarts after thinternal reset isdid for 1.9msfor the inputclock of 13MHz, 2.0 msfor the input
clockof 12 MHz, or 1.5 ms for the input clock of 16 MHz.

Moreover, after powewnoltage is stale, the valuesof SCLKSEL, SFRQSELO-1, and RBELO-2 should

be deérmined bebre the RESET pin is at “H” lewel.
Setting the UART Baud Rate
« ltis posshble to set te UART baud rateusing the Venda Specific Conmarts.
Availade baud rate settigs:
9600'19.2k/38.4k/56k/57.6k/115.2k/230.4k/345.6k/460.8k/921.6k
(Initial value is 15.2 kbys.)
Setting the PCM-CVSD Transcoder

* Itis possble to set th PCM-CVSD trascocers usingthe Venda Specific Commands.
For command detl s, cantact Oki Electric Industry ©., Ltd.
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« ltis posshle to set th following paranmeters sing the VCCTL command:
- PCMSYNC/PCMCLK node (initial setting: input)

- Mute recegion (initial setting: OFF)
- Mute transnisson (initial setting: OFF)
- Aircoding
CVSD (initial settirg)/u-law/A-law
- Interfacecoding
Linear (intial settirg)/u-law/A-law

- PCM format (data wdth of one PCM Lirear sanple)

8-bit (initial setting)/14-bit/16-bit
- Serial interfacdormat

Shat frame (initial seting)/long frame
- Application interface node

PCM Codec IF (initial setting)/APB I/F

XTAL Input Frequency of BCM 2002X

XTAL Input Freguency of CX72303

If the systentlock is suplied from BCM2002X, the XTAL input frequercy of BCM2002X must ke 13,
19.2,19.68, d 19.8 MHz. 12 MHz shoud not be ajplied.

« |If the system clock is supplied from CX72303, the XTAL input frequency of CX72303mustbe 13 MHz.

10 MHz should notbe gplied.

Required processes when interface pins are unused

¢ Thefollowingtables slow the proceses hat should be pefformed when interfacepins ae not usa.

¢ Thepinsthat arenat included inthe fdlowing tade shoud be left open.

RFI/F
Pin Name Process When Pin Not Used Comments
RXD GND
RSSI GND
PLLLOCK GND
UART I/F
Pin Name Process When Pin Not Used Comments
SIN Vop
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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PACKAGE DIMENSIONS

ML70512HB - 83pinWCSP (P-VFLGA83-6.22 x 6.22-0.50-W)

(Unit: mm)
P-VFLGA83-6.22x6.22-0.50-W ‘
6.22
086| [0.25 050
020(S|A
BB Sl
<L 000 rL o L L ©0 0
Q000 O‘O [oNeNoNe] 9
E Q000000000 8
[oNele} ‘ [oNeNe} 7
& | coo | _o000 | s
O " —O OO [oNeNe} 5
coo ‘ coo .
° Q000000 [o)Ne] 3
O00000000O0 2
O B%—oocoo‘ooooo 1
7 @
x4 ¢ KJHEF‘[HEBA
)
ohE  yy
H| A
| o
020[s] 3
|
Package material Epoxy resin
Lead frame material Sn/Pb
Pin treatment Solder plating (=5um)
Oki Electric Industry Co., Ltd. Package weight (g) 0.04 TYP.
Rev. No./Last Revised 1/July 5, 2002

Note: A lead-free pakageis available. Pleas contacOki Sales Ofice/Distributors for more information.

Notes fa Mourting the Suface Mount Tye Package

The aurface nount typepadages ae very susceptible to hean reflow mounting anchumidity ab®rbed in sbrege.
Therefore, before you perform reflow mourting, cortact Oki’s responsible salesperson for the product name,
packae nane, pin number, packae code and desied mourting conditions (reflow method, temperatre and
times).
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ML70512L A - 84pin BGA (P-L FBGA84-0909-0.80)

(Unit: mm)

P-LFBGA84-0909-0.80 |

[@]
B[00 53]
%
O OOOOOO&) 10
O0O0O0OO0OOOOO |°
O0O0OO0OO0OOOOO |8
OO0 OO0 |7
000 000 |6
Q00O OO0 |s
Q00O OO0 |4
O0O0OO0OO0OOO0OO |3
O0O0OO0OO0OOOOO |2
WF%OOOOOOOOO 1
M E o 5 K J JH G F E D C B A
3|z 60500 T GO ISIAg

NN
GiVIVAVAVAVEGLCLOLAU)

(=]0.10]5]
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 pakageis available. Pleas contacOki Sales Ofice/Distributors for more information.

Notes fa Mounting the Suface Mount Tye Package

The surface nount typepadages ae very susceptible to heéan reflow mounting anchumidity abrbed in sbrage.
Therefore, before you perform reflow mourting, cortact Oki’s responsible salesperson for the product name,
packaye nare, pin number, packaye code and desred mourting conditions (reflow method, temperaure and
times).
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REVISION HISTORY

Page
Document - .
NoO Date Previous Current Description
' Edition Edition
FEDL70512-01 Feb. 17, 2003 — — Final edition 1
— — Final edition 2
FEDL70512-02 Mar. 18, 2003 —
23 23 Eliminated the “RESET" row in the table of the
“TEST I/F ” Section.
— — Final edition 3
FEDL70512-03 Apr. 8, 2003 - —
Partially eliminated the contents of “Reset”
18 18 )
Section.
5 5 Partially  eliminated the contents of
“SPECIFICATIONS” Section.
Partially eliminated the contents of “DC
17 17 o .
Characteristics” Section.
FEDL70512-04 Sep. 2, 2003 Partially eliminated the contents of “Power
18 18 Supply Current (IDDO) Characteristics by
Power Saving Mode” Section.
23 23 Partially eliminated the contents of “Setting
the Reset” Section.
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NOTICE
1. The nformation cantained herein can change withou notice owing to productand/or technical improvements.

Before using the product please nake surethat the information being referred to is up-to-date.

. Theoutline of action and exanmples fa appli cation circuits described herein have beenchosenas arexgaration

for the sendad acion and performance d the product. When planning b use thegroductplease psurethat the
external conditionarereflecied in the actal circuit, asenbly, ard program desgns.

. When desgning your product, please ge aur product below the gecified maximum ratings aml within the

specfied opeating ramgesincluding, but not limited to, operaing voltage, pover disspation, and operatng
temperature.

. Oki assumes no respasibility or liability whatsaever for any failure a unusual or unexpected operatio

resulting frommisuse, neglg, imprope installation,repair, alterationor accidet, improper hadling, or
unwsua physical o electrical stress @luding, but nat limited to, exposure to parameters keyond the specified
maximum ratings or operatian ouside the specifiecbperating rang.

. Neither indemmity aganstnor licenseof a hird party’ sindustrial andintellectual property right, etc. is grated

by us in connedion with the useof the product and/or the information and drawings contained herein. No
resporsibility is assumed by us for ary infringement of athird party’s right which may resut from the wse
thered.

. The products listedin this document are ntended foruse in generd electronics equment for @mmercia

appicaions (e.g, office attomation, canmunicaion equpment measurerant equpment consimer
electronics, ety. Theseproducts are notynless spefiically authorizedby Oki, authorized for use in any
systen or apgication thatrequres sgcial or enbancedquality and reliaklity characteristsnor in ary systen
or goplicaion where the failure d sud systemor applicaion may resut in the lossor danage of propetty, or
deathor injury to humans.

Swch apgications irclude, but arenat limited to, traffic and atomotive equipment, safety devices, aepace
equpment, nuclear powerontrol, medical equpment ard life-suppat systens.

. Certain produds in this document may neeal government appoval before they can be exported to paticular

countries. The purchaser assumes ¢lresponsibity of determining the legality ¢ export of theseproducts and
will take appropiate am necessary sps atlieir own expense for these.

. No pat of the conents containedherein may bereprinted or reproduced withou our prior peamisson.

Copyright 2003 Oki Electic Industry Co., Ltd.
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