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Blueboth Baseband @ntoller IC

GENERAL DESCRIPTION

The ML70Q5110_A isaCMOSdigital IC for use in 2.4GHz band Blueboth™ systernrs. This IC incorporaesthe
ARM7TDMIO as he CPU core, featesahighly expandale architecture,and sipportstheinterfaces for aariety
of applcaions. Usedri conjuncton with the ML7050LA (Bluetoboth RF Transcerer IC) and he OKI Blueboth
Probcol Stack Softvare, dad/voice conmunicaions are posbkle whie maintaining interconnedivity with other
Blueboth systens. Also tis IC is equped wih 2 Mbit Flash ROM to reduce lte exernal pars.

FEATURES

e Compliant to Blueboth Spedicaion (Ver. 1.1)
e TheARM7TDMIO is installedas tle CPU (@eratian at a naximum of 32 MHz in this LSI)
¢ 1-Ch, 16-hit auto-reloadtimer
¢ 3-Ch, 18-bit auto-reload timer
* Interrupt controller (17 causes)
e Built-in 8 kbyte, 4Way Unfied Cactle
e Built-in 32 kbyte
e Up to a btal of 2 Mbyte of SRFAM, ROM, and Fash ROM can be connected to the externaiory bus.
e Built-in 2Mbit FlashROM
- Endurance  f@ycles
¢ Sekciable master clock (1243/16 MHz).
« PCM-CVSD trascdler is irstalled

¢ Installedinterfaces:

- UART® interface (Up to 921.6 Kbps)

- USB? interface (conformto USB1.1)

- UART/synchronous serial port interface

- General-purpose /0O interfagerogranmable interrupts)

- PCM interface (PCMLinear/A-lawtlaw can be selected)

- JTAGinterface

© This merk indicates interfaces that support the HC! owamd.
» Built-in Regulatar ard Paver-on-Reset
e Single power suppl voltage:3.0 0 3.6 V

» Packagel44-pn BGA (P-LFBGA144-1111-0.80-\T)
(Dimensbns:11 nm x 11 mm x 1.5 nm; pin pitch: 0.8 mm)

ARM and ARM7TDMI are egstered traderrks of ARM Ltd., UK.

ARM
Thunb is tradenark of ARM Ltd., UK.

BLUETOOTH & a radenark owned byBlueboth SIG, Inc. anditensedd Oki Electic Industy.
Theinformation conainedheren canchangewithoutnotice owng  the producteing under develpment
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ABSOLUTE MAXIMUM RATINGS
Parameter Symbol Conditions Rating Unit
Power supply voltage Vop — -0.3to +4.5 \%
Input voltage V) — -0.3to +4.5 \%
Allowable power dissipation Pg — 1.35 W
Storage temperature Tstg — -55 to 150 °C
RECOMMENDED OPERATING CONDITIONS
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Power supply voltage Vop — 3.0 3.3 3.6 \%
“H” level input voltage Vih — 2.2 — 3.6 \%
“L” level input voltage Vil — 0 — 0.8 Y,
Operating temperature Ta — —-40 — 85 °C
INTERNAL FLASH ROM PROGRAMMING CONDITIONS
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Supply voltage Vob — 3.0 3.3 3.6 \%
. During Read -40 — 85 °C
Operating temperature Ta - -
During Programming 0 — 85 °C

ELECTRICAL CHARACTERISTICS

DC Characteristics(1) (Except USB port)

(Voo =3.3V £0.3V, Ta=-40to 85°C)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
“H" level output voltage Voh loh =-2 mA 24 — — \%
“L” level output voltage Vol lol = 2mA — — 0.4 \%
Input leak current li Vi=GNDto3.6V | -10 — 10 HA
Output leak current lo Vo = GND to Vpp -10 — 10 MA
Power.supply current (during 1ddo During 32 MHz 0 70 90 mA
operation) operation
Power supply current (during
stand-by) ldds CLK Stopped 200 | 800 pA

DC Characteristics(2) USB port (D+, D-)

(Voo =3.3V +0.3V, Ta=-40to 85°C)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Differential input sensitivity Vi {(D+) - (D-)} 0.2 — — \%
Differential common mode Vewm Includes VDI 0.8 — 25 \Y
range
Single ended receiver threshold Vse — 0.8 — 2.0 \Y
“H” output voltage Vou 15 KQ to GND 2.8 — 3.6 \Y
“L” output voltage VoL 15KQt0 3.6V — — 0.3 \%
Output leakage current ILo 0V <ViN<Vpp -10 — +10 MA

2126
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PIN PLACEMENT
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PIN DESCRIPTIONS
RF I/F
. Direction Internal Initial Pin -
Pin Name Description
[*0] Pull Up/Down | Value | Placement
Transmit data output
XD © o L c2 (To ML7050LA Pin# A8)
Receive data input
RXD ! o o F1 (To ML7050LA Pin# H5)
PLL setting data output
PLL_DATA — L D2 .
- © (To ML7050LA Pin# H3)
PLL setting clock output
PLL_CLK O — L El .
- (To ML7050LA Pin# G3)
PLL setting load enable output
PLL LE O — L B1 .
B (To ML7050LA Pin# H4)
PLL Open-loop/Closed-loop control signal
PLL_OFF o] — L D1 )
- output (To ML7050LA Pin# G8)
Local transmit circuit power control signal
PLL_POW © - H c3 output (To ML7050LA Pin# A7)
Transmit power control signal output
TX_POW O — H D3 .
- (To ML7050LA Pin# B6)
Receive power control signal output
RX_POW o) — H c1 _
(To ML7050LA Pin# B3)
RSSI | Pull down — F4 Receive field strength data input
RSSI_CLK (0] — H E3 RSSI transfer clock
PLL_PS (0] — L A2 PLL power control signal output
PLLLOCK | Pull down — A3 PLL lock signal input
RXC (@) — L B2 Bluetooth receive clock output (1 MHz)
Bluetooth transmit clock input (1 MHz)
When the transmit clock is used by a clock
TXC_IN I Pull down — F2 (RXC) that is generated from the receive data,
set TXCSEL(Pin# A10) to H and connect to
RXC(Pin# B2).
Bluetooth transmit clock setting pin
TXCSEL | Pull down — Al10 L: Select 1 MHz divided by internal PLL.
H: Select TXC_IN input signal.
[*0]  “I"=Input, “O” = Output, “I/O” = Input/Output, “Oc” = Open Collector
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CLK and Configuration
Pin Name Direction Internal Initial Pin Description
Pull Up/Down | Value Placement
SCLK | . o D13 Master clock (12, 13 or 16 MHz) input pin
(Power level: CMOS level)
XCLK | — — D11 User clock input pin
System clock select pin
SCLKSEL I Pull down — B10 L: Select CLK divided by internal PLL
H: Select XCLK input signal
Master clock select pin
SCLKFSELO Pull down — A9 SCLKFSEL[1:0] = “00" : 12 MHz
“01": 13 MHz
SCLKFSELL | Pull down — D9 107:16 MHz
“11” : Forbidden
RESET I — — D5 Hardware reset pin (Reset = L)
‘RESET_OUT o] — — B9 Hardware reset pin (Reset = L), Output
BANKO region bit width select pin
BBWSEL Pull down — B8 L: 8-bit
H: 16-bit
REMAP select pin during boot up
REMAPO ' — - D10 REMAP[1:0] = “00” Forbidden
“01” Stacked Flash ROM
REMAPL | | - - FLL 11" Extornal MGSO device
Memory I/F
Pin Name Direction Internal Initial Pin Description
Pull Up/Down | Value | Placement
MA[19:0] (0] — L [*1] External address bus
MD[15:0] 110 Pull up — [*2] External data bus
MWE o] — H B4 External write enable signal output
MRE o — H A5 External read enable signal output
MCSO0 (0] — H C4 External space O chip select
MCSH o — H C5 External space 1 chip select
MBS0 o] — H G10 External lower byte select
MBST o] — H H10 External upper byte select
External MCSO device output enable
MOEO © T H G13 (MCS0 and MRE OR outpSt)
External MCS1 device output enable
MOE1 © o H G11 (MCST and MRE OR outpSt)
[*1] MA19: M3; MA18: N4; MAL17:L5; MA16: M4; MA15: K5; MA14: M5
MA13: N6; MA12: M6; MA11l: K6; MA10: M7; MAQ9: L7; MAS8: N7; MAT7:L8
MAG: K8; MA5: M9; MA4:N8; MA3:K9; MA2: M10; MA1:N9; MAO: L9
[*2] MD15: N10; MD14: M11; MD13: K10; MD12: N11; MD11: M12; MD10: M13
MD9: L11; MDS8: L13; MD7:K11; MD6:L12; MD5: K13; MD4:J11; MD3: K12;
MD2: J13; MD1:J10; MDO: H12
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USB I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
D+ I/0 — z D6 USB data
D- 110 — z A7 USB data
UART I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
ACE transmit serial data
SouT © o H H1 (Pin shared with GPIO15)
ACE receive serial data
SIN : o o 4 (Pin shared with GPI014)
Data carrier detection
DCD ! o o K2 (Pin shared with GPIO13)
ACE transmit data ready
RTS © o H i (Pin shared with GPI012)
ACE transmit ready
cTs ! o - 3 (Pin shared with GPIO11)
Receive data ready
DSR : T o K3 (Pin shared with GPIO10)
Receive ready
DTR © o H Kl (Pin shared with GP109)
Ring indicator
R : T o L2 (Pin shared with GPIO8)
SIO I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
Serial data output
STXD © o H Ka (Pin shared with GP107)
Serial data input
SRXD : o o L1 (Pin shared with GPI06)
Clock for serial data output (Pin shared
STDXCLK Vo - - M2 with GPIO5) During initialization: input
Clock for serial data input (Pin shared with
SRDXCLK Vo o o M1 GPIO4) During initialization: input
6/26
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MPLAT_SIO I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
UTXD (0] — H N2 Serial data output (Pin shared with GPIO3)
URXD | — — L3 Serial data input (Pin shared with GP102)
GPIO I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
Parallel /0O data
GPIO[15:0] /0 — — [*3] L
During initialization: input
JTAG I/F
Pin N Directi Internal Initial Pin b .
in Name irection Pull Up/Down Value Placement escription
TDI I Pull down — H4 Serial data input
TDO o — L H2 Serial data output
TRST I Pull down — C13 Reset pin
TMS | Pull down — B12 Mode setting pin
TCK | Pull down — B13 Serial data clock
PCM I/F
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
PCMOUT (0] — L G2 PCM data output
PCMIN | Pull down — G4 PCM data input
PCM sync signal (8 kHz)
PCMSYNC 1/0 Pull down — H3 During initialization: input
(can be switched by an internal register)
PCM clock (64 kHz/128 kHz)
PCMCLK 110 Pull down — G3 During initialization: input
(can be switched by an internal register)

[*3] ClO15: H1

GPIO15/SOUT (UART I/F)
GPIO14/SIN (UART I/F)
GPIO13/DCD (UART I/F)
GPIO12/RTS (UART I/F)
GPIO11/CTS (UART I/F)
GPIO10/DSR (UART I/F)
GPIO9/DTR (UART I/F)
GPIOS8/RI (UART I/F)
GPIO7/STXD (SIO I/F)
GPIO6/SRXD (SIO I/F)

CiO14: J4
ClO13: K2
ClOo12: 11
ClO11: J3
ClO10: K3
Cl09: K1
Clo8: L2
ClO7: K4
Clo6: L1
CIOS: M2
Clo4: M1
CIO3: N2
Clo2: L3
CIO1: N3
Clo0: L4

GPIO5/STXDCLK (SIO I/F)
GPIO4/SRXDCLK (SIO I/F)
GPIO3/UTXD (UPLAT_SIO I/F)
GPIO2/URXD (UPLAT_SIO I/F)
GPIO1

GPIOO
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TEST I/IF
Internal iti i
Pin Name Direction Initial Pin Description
Pull Up/Down Value Placement
TEST_L | Pull down — [*4] Test pin (input)
TEST_H | — — D4 Test pin (input)
TEST_PU Oc — L B5 Test monitor pin
VTM | — — C9 Test pin
Al, A13, .
NC — — — No Connection
N1, N13
Power, GND
Int | it i
Pin Name Direction niema Initial Pin Description
Pull Up/Down Value Placement
Vop — — — [*5] 1/0 power pin 3.3V 0.3V
. . . 1/0O power pin 3.3 V 0.3 V (Same voltage
LvDD E4 to the Vpp for ML7050LA)
GND — — — [*6] Digital block ground pin
AVDDO — — — E13 Analog block power pin 2.5V +0.25 V
AVDD1 — — — C11 (Connect to REGOUT pin: F12)
AGNDO — — — E11 Analog block ground pin
AGND1 — — — All (Connect to REGGND pin: F13)
REGVDD — — — E12 Regulator power pin (3.0 to 3.6 V)
REGGND — — — F13 Regulator ground pin
REGOUT — — — F12 Regulator output
REGVBG — — — E10 Regulator reference voltage tuning
[*4] TEST_L (TEST5): A8
TEST_L (TEST4): D8
TEST_L (TEST3): C8
TEST_L (TEST2): B7
TEST_L (TEST1): D7
TEST_L (TESTO0): B6
TEST_L (PLLSEL): C10
TSET_L (PLLEN): Al2
TSET_L (SVCO1): B3

[*5]
[*6]

C6, G1, K7,J12, H11, D12, L10
B11, C7, A6, A4, E2, F3, J2, N5, L6, M8, N12, H13, G12, F10, C12
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REFERENCE FOR VOLTAGE SUPPLY CIRCUIT

ML70Q5110LA
REGVDD
REG_VBG
REGOUT
10 0.018 1
REGGND & &
AVDDO
0.1
AGNDO [————
AVDD1 ﬂ_
0.1
AGND1 &
rre—e—eo—¢ Voo
onDl g0 g0 g0 07 \:n GND
- J \ )
e
Capacitors shold locate close to LSI pins. Feed lines should be separated
Unit: pF from LSI pins.

Example for ML70Q5110LA voltage supply circuit

The crcuit is subject b change acording to te specific LS| boad design. Please ontact Oki Electre
Industy Co., Ltd. for destiled information.

9/26
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DESCRIPTION OF INTERNAL BLOCKS
CLKGEN Block

¢ Generates fronthe SCLK (12/13/16 MHz}lock that is supplied to each block
e STOPHALT function
« External clock seécion functon

CTL/WDT Blo ck

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

e Control of reset of each peripheral

e STOP/HALTcontrol

« External clock seécion contol

¢ CIO swiching functon

* Watchdog tmer functon (interruptrese}

« 3 types of counsop functons

Timer Block
* 3channed
* 18 bhit timer counter for each channel

e lterruptatcouner overfbw
« Independent wde for each chanh@ne shot/interval/free run)

11/26
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Baseband Core Block

RF LSI
Tx SCO Buffer Packet TXD
Audio Codec >
Composer
> / Tx ACL Buffer »
I/F 'y T
RF CNT
Securi Timin FHCNT >
ty |e— g > > CNT
APB ARM —————— v v i
“T* F Rx SCO Buffer Packet >
Decomposer[* RXD
Rx ACL Buffer <

¢ RFController
- RF power suppt contol (PLL, TX, RX)
- Local PLL frequencydivision rato seting
- Receive clock generation function
- Synchroniaion deecion (synchronizing within the pernissabé error imit of SyncWord)
- Receiveclockre-timing function
* FH Controller hopping
- Sequenceontol
- Frequencyhopphg seécion functon
- CRC canputation's intial value selectio function
¢ Timing Generabr
- Blueboth clock generabn
Operaton interrupts depend on ode (sbt, scan, srif, hold, park)
Sync degcion timing generaon (sync window +10us)
PLL seting iming generabn
Transnit/Receive tining generation
Multi-master timing management function
¢ PacketConposer
- Access code generah (SyrcWord generabn, appendig PRTRAILER)
- Packet header generation (HEQigeton, scrarling, FECencodig)
- Paylaed generation (CRC generation, ercryption, scranbling, FEC eroding)
- Packetsynthesis
* PacketDeconposer
- Packet decoposition (separating éhpacket header and the payload)
- Packetheader processj (FECdecoding, descranbling, HECerror deg¢cion, heademformaton
separabn)
- Payload processing (FEC aeling, descrafling, encryptiondecoding, CRC judgeent, payload
separdabn)
e Security
- Various key generation functions (initialization, link key, ercryption key)
- Certificaionfuncton
- Encryptionfunction

12/26
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USB Block

* Conformsto USBstandard Ver. 1.1.

e Suppors 12 Mbps tansfer

« Suppors 4 dattransfer ypes (conbl transfer, but transfer, mterrupt transfer, andsochronous
transfer)

e Built-in USB trarsceiver circuit

¢ 5or 6 huilt-in erd points, am built-in FIFO fa data stoage

e 8-, 16-, 32-Hireadivrite is possble for he FIFOs of EPOaEP5 (wth byte contol)

UART Block

¢ Full-duplex bufferng method

¢ All stats repoting functon

¢ Built-in 64-byte tansnit/receive FIFO

« Modemcontol based on TS, DD, and DSR

¢ Progranmable serial interface

e 5-, 6-, 7-, 8-bicharactrs

¢ Generabn and vefficaion of odd paty, even paty, or no paty
e 1,15, or 2 gip bis

¢ Progranmable Baud Rate Generatr (1200 bpsd 921.6 kbps)

¢ Error servicing for parityoverrun, and fraimg errors

13/26
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SIO Block

UART/Synchronousypeserial port interface
UART Mode:

- Datalength: can be selced as 7 or 8 ks

- Suppors odd pariy, even paty, or no paty
- Error servicing for parityoverrun, and fraimg errors
- Suppors 1 or 2 sbp bis

- Full-duplex communicaion is possble
Clock synchronizaion node:

- Datalength: can be selcied as 7 or 8 ks

- Error servicing for overrun errors

- Full-duplex communicaion is possble

MPLAT-SIO Block

Start-stopsynchronizatiortype serial port interface
Built-in dedicatedbaud rate gneratar

Datalength of 7 or 8 his can be seiced

1 or 2 sbp bis can be seicied.

Suppors odd or even pay

Error servicing for parityoverrun, and fraing errors
Full-duplex communicaton is possble

PCM-CVSD Transcoder Bock

Applicaion ste 1/O:

- PCMCodec

- APB-Bus(USB)
Applicaion-sdeformat

- PQM linear (8, 16 hg/sanple, 64 kHz samling frequencyA-lawiju-law

Blueboth-sideformat
- CVSD/A-lawju-law
All combinations of he above converans are suppaa

PCMSYMC/PCMCLK I/O can be switchedh(the input state after initialization)

GPIO Block

All 16 bits

Input/Outputselecton possible for each bit

Interrupts can be used for all bits

Interrupt masks andriterrupt modes can be sér al bits
In the inputstate immediately after a reset

14/26
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APPLICATION NOTES
Operation During Boot Up

* Renspping during boot up is perford accading to external pins REMAP[1:0].

REMAP1 REMAPO
L L : Forbidden
L H : Stack Flash ROM
H L : Devices connected to exterMdICS1
H H : Devices connected to exterddICS0

< Bit width that corresponds ®ANKO during boot up is set accong) to external pin BBVBEL.

BBWSEL =L : 8-bit
BBWSEL =H: 16-bit

Clock Selection
e The CPU clock supply source is selecéedording to external pin SCLKSEL.
SCLKSEL =L : Use 3216/8/4 MHz clock thatwas dvided down fromthe internal PLL oufput of
192 MHz that was generated fragrternalpin SCLK. (Initial value is 32 MHz.)
SCLKSEL =H: Use external pin XCLK.
Note: The cbck suppy source can ab be seby the O_KCNT regsster in the CTL/WDT block.

< Bluetooth transiigsion cbck is selected according to external pin TXCSEL.

TXCSEL=L : Use 1 Mz clock thatwas diided down fronthe internal PLL oufput (192 MHz).
TXCSEL =H : Use external pin TXC_IN.

Note: Thisclock can ao be seby the ALKCNT register in the CTL/WDT block.

¢ SCLK selecion (1243/16 MHz).
SCLKFSEL[1:0] = “00" : 12 MHz
“01": 13 MHz
“10” : 16 MHz
“11” : Forbidden

HCI Transport Selection

¢ HClis selected (USB/UARTaccording to the logical valug GPIOO at initial powerup of

ML70Q5110LA.
GPIOO=L : UART is used as HCI.
GPIO0O=H : USB s used as HCI.

1526
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USB Peripheral Circuit

¢ Please comtct Oki Electic Industy Co., Ltd. when usig USB

Setting the UART Baud Rate

¢ Use he HAO_VS_Set LC_Paraneters conmand of he Vendor Speéiic Commands b setthe UART
baud rag.

Available baud rag setings:
12002400/4800/7200/96008.2K/38.4Kb6K/57.6K/M15.2K/230.4K/345.6K/460.8R21.6K
(Initial value is 115.2 kbps.)

Setting the PCM-CVSD Transcoder

¢ Please usthe HCI_VS_Set LC_Rameterscommand ofthe Vendor Specific Canmards in HCI to set
the PCM-CVSD trascaler parameters.

« Itispossble b setthe following parareters ushg the VCCTL conmand:

PCMSYNC/PCMCLK node (in theénput state after initialization)
Mute reception (initial setting: OFF)

Air coding

CVSD (intial settirg)/u-law/A-law
Interfacecoding

Linear (intial settirg)/p-law/A-law

PQOM format (dat width of one P® Linear sarple)
8-hit (initial settirg)/14-bit/16-bit

Serial interface fort

Short frane (initial setting)/long frare

Application interface mde

PCM Calec I/F (iritial settirg)/APB I/F
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External Memory

¢ ML70Q5110LA spedicaions for he devces hatare conneetd b MCS0 andMCST1 are explained

below.

* When the device is connectedNBCS0:
- 1 memory bank

- Bus width: 8 or 16 bis

- Byte access controaMBS*/MWE

- Suppored devices:
Normal SRAM, Flash Memory, Page mde Fash nemory

Bus timing to the device connected to MCS0O

MWE

XA

MCSO  \

MBS*

XD_I
(read)
XD_O
(write)

[*1] Accesstime:

> (1]

l

<&

»

lor2
clocks

(1]

< > < Y

<€

[*2] 1 or 2 clocks 1 clock fixed

3,4,5, 6, 7, 8 dck cycles (ncluding 1 cbek cycle for setup)
6, 8, 10, 12, 14, 16 @tk cycles (ncluding 2 cbck cycles for setp)

[*2] Data OFF tine:

1, 2, 3, 4 abck cycles

Note: Ol sdftware settigs:
- Insert the raximum wait immediately after reset.
- Page mde:OFF
- During operabn (32 MHz operaion),

Access tine: 3 clock cycles
Data OFF tire: 1 clock cycle

Note: A device with an access tarof 120 nsec or less is recaended.
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* When the device is connectedNfCS1:
- 1 memory bank
- Bus width: 8-bit or 16-bt

- Byte access contraMBS*/MWE

Bus timing to the device connected to MCS1 (IOWRTYPE = 0)

MWE

S

MCS1 \

m*
XD | < < > [*3] [*1]

(read)
XD_O (1]
(write) 3] (2]

<
€

<
€

1 clock fixed
Bus timing to the device connected to MCS1 (IOWRTYPE = 1)

MWE

XA

WCSE —
MBS*
XD_| [*3] [*1]
(read) < < >

A

. 4]
[* 1] ~ . B
[*2]

XD_O [*3]
(write)

< Y < »

1 clock fixed 1 clock fixed

[*1] Accesstime:

2, 4,8, 16, 32 dck cycles (nhcluding 1 cbck cycle for setup)
[*2] Data OFF tine:

1, 2, 3, 4 abck cycles
[*3] Address seup time:

1, 2, 3, 4 abck cycles
[*4] Write data set-yp time:

0 clock cycles (IOVRTYPE = 0)

0, 1, 2, 3 abck cycles (IOWRTYPE = 1)
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Relationshp betveen address seap ime and wrie dat setup ime (when IOWRTYPE = 1)
- Address setip ime:
1 clock cycle (write data setup: O clock cycles)
2 clock cycles (wrte dag setup: 1 clock cycle)
3 clock cycles (wrie dal setup: 2 clock cycles)
4 clock cycles (wrie dat setup: 3 clock cycles)

Note: Oki sdftware settigs:
- Insert the mximum wait immediately after reset.
- IOWRTYPE =0
- During operdbn (32 MHz operaiion),
Access tine: 2 clock cycles
Data OFF tire: 1 clock cycle
Address setup ime: 1 clock cycle

Note: A device with an access térof 120 nsec or less is recoended.

¢ Miscelaneous

- MAO is notused wih devices hat have a 16-lbidaia bus.
ConnectMAL to device A0. (MAO isOpen.)

- ConnectMAO to device AO for devies hat have an 8-bidat bus.

- MOEO is the AND signal foMCS0 andMRE.
Performan open process whemidis notin use.

- MOET is the AND signal foMCST andMRE.
Performan open process wherigis notin use.
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Process when interface pins are unused

¢ The following tables show the processes #ratperforred when interface pins are not used.

RF I/F
Pin Name Process When Pin Not Used Comments
PLL_DATA Open
PLL_CLK Open
PLL_LE Open
PLL_OFF Open
PLL_POW Open
TX_POW Open
RX_POW Open
RSSI Pull down or GND
RSSI_CLK Open
PLL_PS Open
PLLLOCK Pull down or GND
RXC Open
TXC_IN Pull down or GND
TXCSEL Pull down or GND
Port I/F
Pin Name Process When Pin Not Used Comments
GPIO0 Pull up or Vpp
GPIO1 Pull down or GND
GPIO2/URXD Pull down or GND
GPIO3/UTXD Pull up or Vpp
GPIO4/SRDXCLK Pull down or GND
GPIO5/STDXCLK Pull down or GND
GPIO6/SRXD Pull up or Vpp
GPIO7/STXD Pull up or Vpp
GPIO8/RI Pull up or Vpp
GPIO9/DTR Pull up or Vpp
GPIO10/DSR Pull down or GND
GPIO11/CTS Pull down or GND
GPIO12/RTS Pull up or Vpp
GPI013/DCD Pull down or GND
GPIO14/SIN Pull up or Vpp
GPIO15/SOUT Pull up or Vpp

FEDL70Q5110LA-01

ML 70Q5110LA

[Note] These prts have multiple functions. Whenthese jprts are ot used, they told initial
direction:input. So,these terminals need to be pullup or pulldown following the above table

(notto be opened).
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Memory I/F
Pin Name Process When Pin Not Used Comments
When connected
For 16-bit devices:
¢ Open MAO.
MA[19:0] Open  Connect from MAL in order from AO of the
connected device.
For 8-bit devices:
» Connect to each corresponding address.
MD[15:0] Open
MWE Open
MRE Open
MCSO0 Open
MCS1 Open
MBSO Open
MBST Open
MOEO Open Only use when connecting to a device that has
MOET Open only one, but not both of MCS* or MRE.
USB I/F
Pin Name Process When Pin Not Used Comments
D+ Open
D- Open
JTAG I/F
Pin Name Process When Pin Not Used Comments
TDI Open
TDO Open
TRST Open
T™MS Open
TCK Open
PCM I/F
Pin Name Process When Pin Not Used Comments
PCMOUT Open
PCMIN Open
PCMSYNC Open
PCMCLK Open
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Processes of Other Pins

TEST I/F, etc.
Pin Name Process When Pin Not Used Comments
TEST_L Pull down or GND
TEST_H Pull up or Vpp
TEST_PU Open
VTM Open
RESET Pull up or Vpp
RESET_OUT Open
NC Open

e The unused pin configurations are subjecathtange according to the specific application.
Pkase comtct Oki Electic Industy Co., Ltd. for detiled board éyoutinformaton.
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ABOUT BLUETOOTH SOFTWARE
e At Oki Elecric Industy Co., Ltd., we have rade avdiable as Pack lhe softvare probcol siack of he
lower layer ugo HCI that corforms to the Bluetooth Spedfication Ver. 1.1 forextenal Flashmemory and
internal Flash nemory.Pack 1 corgnts. Baseband @ntroller, LMP, HQ.
» Please comtct Oki Electic Industy aboutupper softvare probocol stack above HC

* Please comtct Oki Electic Industy Co., Ltd. for nore information regardig softvare congénts, pricing,
etc.

VENDOR SPECIFICCOMMANDS

» Paraneters can be sewith the Pack 1 softare byusing the following Vendor Speéic Commands.
* Please comict Oki Electic Industy Co., Ltd. for nore information.

(Command exanple) HA_VS_Set L C_Paranaters: Ses the link contol information.

The folowing t&ble showstie link contol informaton tatcan be set

Link Control Information Comments
PCM for SCO Link 0: p-law, 1: A-law, 2: Linear

0: 9600 bps 1: 19.2 kbps
2: 38.4kbps 3: 56 kbps

UART baud rate 4: 1152 kbps 5: 230.4 kbps
6: 345.6 kbps 7: 57.6 kbps
8. 460.8 kbps 9: 921.6 kbps

Poling rate Unit: 625 psec
12: 12 MHz

Master clock setting for ML7050LA 13: 13 MHz
16: 16 MHz
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PACKAGE DIMENSIONS

(Unit: mm)

P-LFBGA144-1111-0.80 |

[@]
S 1.0 080
5 410.20[S[A|
&
O O0QPOOOO00O |13
O O0QPOOOOOO| 12
000000 QPOOOOOO | N
E O000O0OOLOOOOOO | 10
O000 OO000 |9
O000 Q000 |8
7
O000 O000 |6
0000 O000 |5
O00000OQPOOOOOO| 4
O0000OPOOOOOO |3
O0000O0QPOOOOOO|2
[eXoloXoXe) OOOOO(%\W
NMLKJHGFEDCBA
=
INDEX MARK
o
INDEX MARK ([ 015 ]

e
% $05:01
-k CTIIGEE
I T
‘K)K)KJKJKK ))l)l)l)‘
(=010 [S]
Package material Epoxy resin
Ball material Sn/Pb
} . Package weight (g) 0.3 TYP.
Oki Electric Industry Co.,Ltd. Rev. No./Last Revised | 1/Aug.25,1999

Caution regarding the installation of surface mounted type packages:

Surface mounted type packages are very susceptible to heat during reflow mounting and package moisture content
when in storage. Therefore, please contact your Oki Electric Industry Co., Ltd. sales representative when
considering reflow experiments and let us know the product name, package name, pin count, package code, the
desired mounting conditions (reflow method, temperature, count), storage conditions, etc.
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REVISION HISTORY

Document Page
No Date Previous | Current Description
) Edition Edition
FEDL70Q5110LA-01 | Sep.2, 2002 - - Final edition 1
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NOTICE
1. The nformation mntainedherein can changewithou noticeowing to product ard/or techicalimprovenmens.
Before ushg the productplease reke sure thatthe information beng referredd is up-to-dae.

2. The autline d action and exanples fa application circuts described herein have beenchosenas an
explanation for the sendad action and peformance of he product When plaming to use the product, please
ensure that the external conditicare reflected in the actual ciituasserbly, and prograndesgns.

3. When degjning your productplease use our produstow the spedied maximum ratings and wthin the
specfied operang rangesricluding, butnotlimited to, operaing vokage, power dispaion, and operatg
temperature.

4. Oki assuras no responsibility diability whatsoever foany failure or unusual or unexpected operation
resulting frommisuse, neglect, iprope installation, repair, alteratioor accident, improper handling, or
unuwsual physical o electricalstress igluding, but nat limitedto, exposure toparameters keyond the sgecified
maximum ratings or operabn ouside he spedied operdnhg range.

5. Neither indemmity aganstnor license of ahird pary’s industial and ntellectual propery right, etc. &
granted by us in conneciion with the useof the pioductand/or the information ard drawings containedherein.
No respnsibility is assumed by usfor ary infringement of athird party’s right which may resut from the use
thereof.

6. The produdt listed in this docunentare ntended fo use h generaklectronics equpmentfor commercial
appicaions (e.g., offie autonation, conmunicaion equpment measurerantequpment consuner
electionics, etc.) Theseproducts ae nd auhorizedfor use in ary systemor agplication that equires sgcid
or erhancedquality and relialility characteristics or in ary systemor application where tte failure d swch
systemor appicaion may resut in the loss or darage of propest, or deal or injury to humans.

Such apgications irclude, but are nolimited to, traffic and autorative equipnent, safet devices, a®space
equipment nuckar power combl, medical equpment and Ife-supporsystens.

7. Certain producs in this docunentmay need governent approvalbefore hey can be expoetl to parfcular
countries. The purchaser as®snthe responsibility adeternining the legality of export of these products
and will take appropriate and necessstgps at their own expense for these.

8. No partof the conents conained herei may bereprinted or reproduced whoutour pror permssin.

Copyright 2002 OkiElectic Industy Co., Ltd.
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