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FEDL7051LA-02

OKI Saniconductor Thisverion: St 2000
ML7051LA

Bluetooth Baseband Controller IC

GENERAL DESCRIPTION

The ML7051LA is a QMOS digital IC for use in 2.4 (Hz bard Bluetooth systems. This IC incorporateshe
ARM7TDMI asthe CPU core, Batuesa higHy expandable arcitecture, and supportsthe intefacesfor avariety
of appicaions. Used in conjunction with the ML7050LA (Bluetooth RF Trarsceiver IC) ard the OKI Bluetooth
Protocol StackSditware, data/voice communications are ssille while maintaining intercanedivity with other
Bluetooth systems.

FEATURES

¢ Conforms to the Bluetooth Specificaion (Ver1.0B)
*« The ARM7TDMI is installed as tle CPU (operation at a naximum of 32 MHz in this LSI)
¢ 1-Ch, 16bit auo-reload tmer
¢ Interrypt cortroller (17 cages)
¢ Built-in 8 kbyte, 4Way Copy Back Unified Cacle
¢ Built-in 24 loyte RAM (supports16-byte bust accesp
» Up to a total o2 Mbyte of SRAM, ROM, and Flash ROM can be comected to lte exemal memory bus.
*« PCM-CVSD trarscaer is installed
¢ Installedinterfaces:
- UART® interface (p to 9216 kbps)
- USB® interface (cofiormsto USRL.1)
- UART synchronots serial prt interface
- Gereralpurpos I/O interface (pogrammable interrypts)
- PCM interface (EMLinearA-law/p-law can be €lected)
- JTAG interface
®) This mark indicates interfacesthat sypport tte HQ command.
¢ Power suply voltages: For I/O: 3.0 b 3.6 V; for internal core:2.250 2.5 V
e Paclage: 144pin BGA (PLFBGA144-11110.80)
(Dimensions: 11 mmx 11 nm x 1.5 mn pin pitch: 0.8 mn)

:

ARMa

ARM and the ARM POWERED logo are regstered trademrks of ARM Ltd., UK.
ARM7TDMI and Thumb are trademuks of ARM Ltd., UK.
The information contained herein can changewithou natice owing to the product being under devel opment.
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ABSOLUTE M AXIM UM RATINGS
Parameter Symbol Conditions Rating Unit
Power supply voltage Voo — —0.3t0 +4.5 \%
Input voltage V, — -0.3to +4.5 Vv
Allowable power dissipation Py — 1.35 w
Storage temperature Tyg — -55 to 150 °C
RECOMM ENDED OPERATI NG CONDITIONS
Parameter Symbol Conditions Min. Typ. Max. Unit
Power supply voltage (for I/O) Vdd_io — 3.0 3.3 3.6 Vv
Power supply voltage (for the internal core) | Vdd_core — 2.25 2.5 2.75 Y
“H” level input voltage Vih — 2.2 — 3.6 \Y
“L” level input voltage Vil — 0 — 0.8 \Y
Operating temperature Ta — -40 — 85 °C

ELECTRI CAL CH ARACT ERISTICS

DC Char acteristics

(Vdd_io = 3.3V +0.3V, Vdd_core = 2.5V £10%, Ta =0 to 70°C)

Parameter Symbol Conditions Min. Typ. Max. Unit
“H” level output voltage Voh loh =—4 mA 2.4 — — \%
“L” level output voltage Vol lol =4 mA — — 0.4 \%
Input leak current li Vi=GNDt0 3.6 V -10 — 10 MA
Output leak current lo Vo = GND to Vdd -10 — 10 MA
Power supply current (during operation) Iddo During 32_ MHz 0 50 70 mA

operation
Power supply current (during stand-by) Idds CLK Stopped — 50 500 HA
2124
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PIN DESCRIPTIONS

RF I/F
) Internal i Pin o
Pin Name I/O Initial Value Description
Pull Up/Down Placement
Transmit data output
TXD — — A .
© 5 (To ML7050LA Pin# A8)
Receive data input
RXD | — — El1 .
(To ML7050LA Pin# H5)
PLL setting data output
PLL_DATA — L D .
- © 5 (To ML7050LA Pin# H3)
PLL setting clock output
PLL_CLK (0] — L B6 .
B (To ML7050LA Pin# G3)
PLL setting load enable output
PLL_LE (6] — L A6 .
B (To ML7050LA Pin# H4)
PLL Open-loop/Closed-loop control signal
PLL_OFF © - L cr output (To ML7050LA Pin# G8)
Receive field strength data input
RSSI Pull down - D10 | (16 ML7050LA Pin# G6)
RSSI transfer clock
RSSI_CLK e} — — D8 )
- (To ML7050LA Pin# H8)
Local transmit circuit power control signal
PLL_POW | © o H b7 output (To ML7050LA Pin# A7)
Transmit power control signal output
TX_POW o — H Cc8 :
B (To ML7050LA Pin# B6)
Receive power control signal output
RX_POW o — H B7 )
- (To ML7050LA Pin# B3)
PLL_PS (0] — B4 PLL power control signal output
PLLLOCK | Pull down D6 PLL lock signal input
RXC (0] — C5 Bluetooth receive clock output (1 MHz)
Bluetooth transmit clock input (1 MHz)
When the transmit clock is used by a clock
TXC_IN Pull down L D13 (RXC) that is generated from the receive
data, set TXCSEL(Pin# C11) to H and
connect to RXC(Pin# C5).
Bluetooth transmit clock setting pin
TXCSEL Pull down L Cl1 L: Select 1 MHz divided by internal PLL.

H: Select TXC_IN input signal.
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CLK and Configuration

Pin Name Vo PuIIInLtJZr/rE)aciwn \T&Si PlaclzjeI:nent Description
Master clock (12 MHz) input pin
SCLK12 I — — E12
(Power level: CMOS level)
XCLK I — — E13 User clock input pin
System clock select pin
SCLKSEL | Pull down — All L: Select CLK divided by internal PLL
H: Select XCLK input signal
RESETn | — — C13 Hardware reset pin (Reset = L)
BANKO region bit width select pin
BBWSEL — — C10 L: 8-hit
H: 16-bit
REMAPO — — Al12 REMAP select pin during boot up
REMAP[1:0] = “00" Reserved
“01” Stacked Flash ROM
REMAPL B13 “10” External MCSJ[1] device
“11" External MCSJ0] device
Memory I/F
Pin Name 110 PuIIInLtJepr/rl]Da(;wn \I/r;tlfi Plafelgwent Description
MA[19:0] o — L [*1] External address bus
MD[15:0] 110 — z [*2] External data bus
MWEn (0] — H N10 External write enable signal output
MREN (0] — H M1l External read enable signal output
MCSn0 (0] — H K10 External RAM space chip select
MCSn1 (0] — H N11 External 1/O space chip select
MBSNO (0] — H N12 External lower byte select
MBSn1 ¢} — H M12 External upper byte select
woeo | 0 | — | u | kx| Ceemeesilderce o e
L I L B v
External wait signal input
MWAIT : - T F3 (Pin shared Wiﬂ? GPIOpl)
[*1] MA19: H3; MALS8: H4; MA17: H2; MA16: J2; MA15: H1; MA14: J4
MA13: K2; MA12: J1; MA11: J3; MA10: K1; MA9: L2; MAS: K4; MA7: M2
MAG6: M1; MAS5: N2; MAA4: L3; MA3: N3; MAZ2: L4; MA1: M3; MAO: L5
[*2] MD15: N5; MD14: K5; MD13: M5; MD12: N6; MD11: M6; MD10: M7
MD9: K7; MD8: N7; MD7: L8; MD6: K8; MD5: M8; MD4: M9; MD3: NS;
MD2: K9; MD1: M10; MDO: L10
5/24
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USB I/F
Internal iti i
Pin Name 110 Initial Pin Description
Pull Up/Down Value Placement
DP 1/0 — z G1l1 USB data
DM 1/0 — z G13 USB data
PUCTL o — L F11 Pull-up control pin
VBUS . .
(GPIOO) | — — G3 USB detection pin
UART | /F
Internal iti i
Pin Name 1/0 Initial Pin Description
Pull Up/Down Value Placement
ACE transmit serial data
T — H B2 . .
SOU © (Pin shared with GPIO15)
ACE receive serial data
SIN — — A2 . .
(Pin shared with GP1014)
Data carrier detection
DCD o - Bl (Pin shared with GPI013)
ACE transmit data ready
RTS © - H c3 (Pin shared with GP1012)
ACE transmit ready
T — — 1 . .
cTS c (Pin shared with GPIO11)
Receive data ready
DSR — — D . )
S 8 (Pin shared with GP1010)
Receive ready
DTR — H E . .
© 8 (Pin shared with GP10O9)
Ring indicator
RI — — D2 . ]
(Pin shared with GP108)
SIO IIF
Internal iti i
Pin Name 110 Initial Pin Description
Pull Up/Down Value Placement
Serial data output
STXD © o H El (Pin shared with GP107)
Serial data input
RXD — — E4 . .
S (Pin shared with GPIO6)
Clock for serial data output, in the input state
STDCLK Vo T o E2 after initialization (Pin shared with GPIO5)
SRDCLK 1o o o F1 Clock for serial data input, in the input state

after initialization (Pin shared with GP104)
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MPLAT_SIO I/F
Pin Name 110 Internal Initial Pin Description
Pull Up/Down Value Placement
UTXD (0] — H F2 Serial data output (Pin shared with GPIO3)
URXD | — — F4 Serial data input (Pin shared with GPIO2)
GPIO I/F
Int I iti i
Pin Name I/0 niema Initial Pin Description
Pull Up/Down Value Placement
GPIO[15:0] 1o o o (3] .P(.aral.lel I(O data (in the input state after
initialization)
JTAG I/F
) Internal Initial Pin .
Pin Name 110 Description
Pull Up/Down Value Placement
TDI | Pull down — B12 Serial data input
TDO (0] — L L12 Serial data output
NnTRST | Pull down — J11 Reset pin
TMS | Pull down — K12 Mode setting pin
TCK I Pull down — J13 Serial data clock
PCM I/F
Int | iti i
Pin Name I/O nterna Initial Pin Description
Pull Up/Down Value Placement
PCMOUT (0] — L D4 PCM data output
PCMIN | Pull down — A3 PCM data input
PCM sync signal (8 kHz), in the input state
PCMSYNC I/0 Pull down — Ad after initialization (can be switched by an
internal register)
PCM clock (64 kHz/128 kHz), in the input
PCMCLK I/O Pull down — Cc4 state after initialization (can be switched by an
internal register)
[*3] ClO15: B2  GPIO15/SOUT (UART I/F)
ClO14: A2  GPIO14/SIN (UART I/F)
ClO13: B1  GPIO13/DCD (UART I/F)
ClO12: C3 GPIO12/RTS (UART I/F)
ClO11: C1  GPIO11/CTS (UART I/F)
ClO10: D3  GPIO10/DSR (UART I/F)
CIO9: E3 GPIO9/DTR (UART I/F)
ClOo8: D2 GPIO8/RI (UART I/F)
CIO7: E1  GPIO7/STXD (SIO I/F)
CIO6: E4  GPIO6/SRXD (SIO I/F)
CIO5: E2  GPIO5/STXDCLK (SIIO I/F)
Clo4: F1 GPIO4/SRXDCLK (SIO I/F)
ClOo3: F2 GPIO3/UTXD (UPLAT_SIO I/F)
Clo2: F4 GPIO2/URXD (UPLAT_SIO I/F)
ClOo1: F3 GPIO1/NWAIT (Memory I/F)
CIO0: G3 GPIO0/VBUS (USB I/F)
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TEST I/F
Int I iti i
Pin Name 1/O niema Initial Pin Description
Pull Up/Down Value Placement
TEST_L | — — [*4] Test pin (input)
TEST_O (@) — L H13 Test pin (output)
SVCOO0 I — — H10 Built-in PLL characteristics setting pin
SvVCO1 | — — H12 Built-in PLL characteristics setting pin
VTM | — — A10 Built-in Flash ROM test pin
CLK (@) — — K13 Built-in Flash ROM test pin
Al, A13 .
NC — — — No Connection
N1, N13
Power, GND
Int I iti i
Pin Name | I/O niema Initial Pin Description
Pull Up/Down Value Placement
Voo — — — [*5] 1/0 power pin 3.3V £0.3V
CORE_Vpp, | — — — [*6] Core power pin 2.5V £10%
GND — — — [*7] Digital block ground pin
A_Vpp — — — F13 Analog block power pin 2.5V +10%
A_GND — — — E10 Analog block ground pin
[*4] TEST_L (TEST5): C9
TEST_L (TEST4): B10
TEST_L (TEST3): A9
TEST_L (TEST2): B9
TEST_L (TEST1): A8
TEST_L (TEST0): B8
TEST_L (PLLSEL): J10
TSET_L (PLLEN): J12
[*5] A7,D12, F12, G2, G12, L6
[*6] B3, C12, D1, D9, H11, K3, L9, L13, N4
[*7] B5, B11, C2, C6, D11, F10, G1, G4, G10, K6, L1, L7, M4, M13, N9
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BLOCK DIAGRAM

ML7051LA
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DESCRIPTION OF INTERNAL BLOCKS
CLKGEN B lock
* Gereratesfrom the SG.K12 (12 MHz)clockthat issupplied to eachblock
e STOPHALT function
« Exterral clock selectia function
CTL/WDT Block
¢ Control of the frequeng division function of the internal man clock
» Cortrol of clock supplied to each perigral
¢ Control of rest of eat perpheral
e STOPHALT control
« Exterral clock selection cortrol
¢ CIO switchingfundion
«  Watchdogtimer function (interrupt/reset)
¢ 3 countsiop fundions
WDTB Block
¢ Watchdogtimer function (interruptsonly)
¢ 3 countsiop fundions
Baseband Core Block
RF LSI
——»{TXSCOBuferl—f  pagket g
Audio | |Codec Composer i
<« Tx ACL Buffer >
IIF
A T
RF CNT
S i Timi FHCNT >
ecurity |e— iming - CNT
APB ARM — v i
T F Rx SCO Buffer Packet —>
Decomposerf¢— RXD
* RF Catroller
- RF power sipply cortrol (PLL, TX, RX)
- Local A_L frequency division ratio settirg
- Receiwe clock regenerationfunction
- Synchronization detection (synchronizing within the permissalbe erra limit of SyncwWord)
- Receiwe clod retiming function
» FH Cortroller hopping
- Sequence cantrol
- Frequercy hopping selection function
- CRCcomputation's intial value selectia function
1024
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¢ Timing Generator
- Bluetooth dock geneation
- Operaton interrupts depe onmode ($ot, scan sriff, hold, park
- Sync detedion timing generation (sync window +10 ps)
- PLL seting timing generation
- Trarsmit/Receve timing generation
- Multi-master timing managenent fundion
¢ Packet Composer
- Access ode generation (SyncWord generation, gppending FR* TRAILER)
- Padket header generation (HEC generation, saambling, FEC encoding)
- Payload generation (CRC geneation, encryption, scambling, FEC encoding)
- Paclet g/nthesis
» Paclket Decanposer
- Packet decamposition (sepratirg the packet heacer ard the payload)
- Paclet reader procesng (FECdecodimg, desrambling, HECerror detectiopheader inbrmationseparatior)
- Payload procesng (FEC decodng, desrambling, encryption decodng, CRC judgement, payload
sepration)
» Secuity
- Various ke geneation functions (nitiali zation, link key, encryption key)
- Certification function
- Encryption fundion

USB Block

¢ Conformsto USB standard \er. 1.1.

e Suppors 12 Mbpstrarsfer

¢ Suppors four dat tranger types (cortrol trarsfer, buk trander, interrupt trarsfer, am isochroroustranger)
e Built-in USB trarsceiver circuit

* 5or 6 built-in erd points, and built-in FIFO for data stoage

e 8-, 16-, 24-, 3Xit readivrite is posible for the HFOs of EPO b EP5 (with byte cortrol)

UART Block

¢ Full-dupex buffering method

» All staus reporting function

¢ Built-in 64-byte trarsmit/receive FIFO

« Modemcontol bagd onCTS, DCD, ard DSR

¢ Programmable rial interface

e 5-, 6-, 7-, 8hit characers

« Generation and verificaion of odd pariy, even party, or ro pariy
e 1,1.50r2 dopbits

¢ Progammable Bauw Rate Generator (120 bpsto 921.6 kopg

» Error grvicing for parity, overrun, and framing errors

1124
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SIO Block

UART/Synchronots type ®rial portinterface
UART Mode:

- Data lengh: canbe ®lected as or8 bits

- Support odd paity, evenparty, or ro parity
- Error srvicing for parity, overrun, and framing errors
- Suppors 1 or 2gtop bis

- Full-duplex communicatonis possible
Clock synctronizaion mode:

- Data lengh: canbe ®lected asas7 or 8bits
- Error srvicing for overrun errors

- Full-duplex communicatonis possible

MPLAT- SIO Block

Start-stop synchronizaion type ®rial portinterface
Built-in dedicated baud rate generator

Data length of 7 or 8 bis canbe slecied

1 or2 dop bis canbe ®lecied.

Support odd @ even party

Error rvicing for parity, overrun, and framing errors
Full-dugdex communication is possible

PCM-CVSD Transcoder Block

Application side I/O:

- PCM Codec

- APB-Bus (USB)
Application-side format:

- PCM linear (8 16 bits/sanple, 64 kHz sanpling frequency)/A-law/p-law

Bluetooth-side format
- CVSD/A-law/p-law
All combinations of the above corerdons are spporied

PCMSYMC/PCMCLK 1/O canbe switched(in the inpu state ter intialization)

GPIO Block

All 16 bits

Input/Output slection possible for eachbit

Interrupts can be wsed for all 16 bis

Interrupt masks ard interrupt modescan be t for all bits
In the inpu state mmediately after a rest

Downloaded from Elcodis.com electronic components distributor
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APPLICATI ON NOTES
Operation During Boot Up

* Remapping duing boot p is performed accordiig to exerral pins REMAP[1:0].

REMAP1 REMAPO
L L : Reserved
L H . StackFlash ROM
H L Devicesconnected to etemal MCS[1]
H H Devicesconnected to etemal MCS[0]

¢ Bit width that correpordsto BANKO during boot p is set accordiig to exemal pin BBWSEL.

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

Clock Selection
» The CPU clock supply source isselected accordig to exterral pin SCLKSEL.
SCLKSEL =L : Use 3216/8/4 MHz clock that was divideddown from the internal PLL output of 192MHz
that was generatedfrom exterral pin SCLK12 (12 MHz). (Initial value is 32 MHz.)
SCLKSHE. = H: Use exemal pin XCLK.
Note: The clock supply source canal be t by the CLKCNT regster inthe CTL/WDT block

» Bluetoothtrangnission clockis selected accordig to exterral pin TXCSEL.

TXCSEL =L : Use 1 MHz clock thatwas divided davn from the internal PLL output (192 MHz).
TXCSEL =H : Use exemal pin TXC_IN.

Note: Thisclockcanalo be &t by the Q. KCNT regster in the CTL/WDT block
HCI Transport Selection
» HClis sglected (USBUART) accordimg to the logcal vaue o GROO at iritial powerup of ML7051LA

GPIO0O=L : UART is wsed as HCI.
GPIO0O=H : USBis wedas HCI.

1324
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USB Peripheral Circuit

* Plea® refr to the following peripreral circuit example whenusing USB.

33V
ML7051LA 47kQ
GPIoD [22
1.5 kQ
PUCTL Fil
160
pp (S A »D+ (33 V)
G13 16Q
DM AR »D- (3.3V)

Setting the UART Baud Rate

¢ Use the HCI_VS_SetLC_Parameters command of the Vendor Specifc Commands to st the UART baud
rate.

Availabe baud rate settigs:
120024004800/7200/9600/19.2K/38 4K/56K/57.6K/115.2K/2304K/3456K/4608K/921 6K
(Initial value is 115.2 bps)

Settin g the PCM-CVSD Transcoder

¢ Plea® we the HCI_VS_Set L C Parameters commard of the Verdor Specifc Commands in HCl to <t the
PCM-CVSD trangoder parargers

* ltis possilde toset tke following parametersusing the VCCTL command:
- PCMSYNC/RCMCLK mode (in the input state &er initialization)
- Mute receptior(initial setting: OFF)

- Mute trarsmission (initial setting: OFF)
- Air coding
CVSD (initial setthg)/p-law/A-law
- Interface coding
Linear (intial setting)/p-law/A-law
- PCM format (datawidth of one FCM Linear ample)
8-hit (initial setting)/14-bit/16-bit
- Serial interface brmat
Short frame (initial seting)/long frame
- Application interfacemode
PCM Codec I/F (inrtial seting)/APB I/F

1424
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External M emory

¢« ML7051LA specificaionsfor the devcesthatare coneced b MCS[0] ard MCS[1] are eyplained bebw.

*  Whenconrected to MG[0] devce:

- 1 memory bank
- Buswidth: 8 or 16 bits

- Byte accsscortrol: BSWE

- Suppored devces

Normal SRAM, Flas Memory, Page mode Flak memory

MREnN

Bus timing to MCS[0] device

MWEn

XA

MCSn0 \
MBSn*

XD_|
(read)

XD_O
(write) lor2
clocks

[*1] Access time:

3,4,5,6, 7, 8 clock cycles (including one clock cycle for set-up)

(1]

[2]

(1]

L —

1 or 2 clocks

<

1 clock fixed

6, 8, 10, 12, 14, 16 clock cycles (including two clock cycles for set-up)

[*2] Data OFF time:

1, 2, 3, 4 clock cycles

Note: Oki sdtware setings:

- Insat the maximum wait immediately after rese.

- Page node:OFF

- During operaiton (32 MHz operaiton),

Accesstime: 3 clockcycles
Data OFF tine: 1 clock cycle

Note: A devicewith anaccesgime of 120 rsec or lesis recanmended.
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¢ Whenconrected to MG[1] devce:
- 1 memory bank
- Buswidth: 8-bit or 16hit
- Byte accsscortrol: BSWE

Bus timing to MCS[1] device IOWRTYPE = 0)

MREnN

MWEnN

XA

MCSn1 \

MBSn*
XD_| (3] (1]
(read) < < >
XD_O [*1]
(write) (3] (2]

A

<
<

1 clock fixed
Bus timing to MCS[1] device (IOWRTYPE = 1)

MREnN

MWEn

XA
MCSn1 \
MBSn*

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

A

[*4]

I

XD_O [*3] (4]
(write)

(2]

P «

1 clock fixed 1 clock fixed
[*1] Access time:
2,4, 8, 16, 32 clock cycles (including one clock cycle for set-up)
It is only possible to use the external pin nWAIT then insert a wait period of 16 x n clock
cycles when the 16 cycle clock is selected.
[*2] Data OFF time:
1, 2, 3, 4 clock cycles
[*3] Address set-up time:
1, 2, 3, 4 clock cycles
[*4] Write data set-up time:
0 clock cycles (IOWRTYPE = 0)
0, 1, 2, 3 clock cycles (IOWRTYPE=1)

1624
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¢ Relatimship between address setip time and write data se-up time (when IOWRTY PE = 1)
- Address se-up time
1 clock cycle (write dat set-up: O clock cycles)
2 clockcycles(write data set-up: 1 clockcycle)
3 clockcycles(write data set-up: 2 clockcycleg
4 clockcycles(write data st-up: 3 clockcycleg

Note: Oki sdtware setings:
- Inset the maximum wait immediately after resd.
- IOWRTYPE =0
- During operaton (32 MHz operaion),
Accesstime: 2 clockcycles
Data OFF tine: 1 clock cycle
Addres set-uptime: 1 clock cycle

Note: A devicewith anaccesgime of 120 rsec or les is recanmended.

* Miscellaneous
- MAO isnot ussdwith devicesthat have a 16bit data bus.
Conrect MA1 to devce AO. (MAO is Open)
- ConrectMAQO to device AO for devicesthat have an 8-bit dat bus.
- MOEMQ] is the AND signal for MCS[(] ard MREN
Perbrm an openproces whenthisis not in use.
- MOEM]] is the AND signal for MCS[1] ard MREN
Perform an openproces whenthisisnot in use.
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Process vhen interface pins ae unusel

¢ The following tablesshow the proceses that are pedrmed when interface pins are rot 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 to GND
RSSI_CLK Open
PLL_PS Open
PLLLOCK Pull down to GND
RXC Open
TXC_IN Pull down to GND
TXCSEL Pull down to GND
Memory |/F
Pin Name Process When Pin Not Used Comments
When connected
For 16-bit devices:
« Open MAO.
MA[19:0] Open ¢ Connect from MA1 in order from AO of the
connected device.
For 8-bit devices:
¢ Connect to each corresponding address.
MDI[15:0] Open
MWEnR Open
MREnN Open
MCSnO Open
MCSn1 Open
MBSnO Open
MBSn1 Open
MOERO Open Only use when connecting to a device that has
MOEN1 Open only one, but not both of CEn or REN.
MWAIT Refer to GPIO1
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USB I/F
Pin Name Process When Pin Not Used Comments
DP Open
DM Open
PUCTL Open
(gEIUOSO) Pull down/GND Pull up to Vdd when using USB.
UART I /F
Pin Name Process When Pin Not Used Comments
SOuUT Refer to GPIO15
SIN Refer to GPI014
DCD Refer to GPIO13
RTS Refer to GPIO12
CTS Refer to GPIO11
DSR Refer to GPIO10
DTR Refer to GPI09
RI Refer to GPIO8
194
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SIO I/F
Pin Name Process When Pin Not Used Comments
STXD Refer to GPIO7
SRXD Refer to GPIO6
STDCLK Refer to GPIO5
SRDCLK Refer to GPIO4
MPLAT_SIO I/F
Pin Name Process When Pin Not Used Comments
UTXD Refer to GPIO3
URXD Refer to GPIO2
GPIO I/F
Pin Name Process When Pin Not Used Comments
When using UART: Pull down to GND
GPIO[] o When using USB: Pull up to Vdd
GPIO[15:1] Pull down/GND
JTAG I/F
Pin Name Process When Pin Not Used Comments
TDI Open
TDO Open
NTRST Open
T™S Open
TCK Open
PCM I/F
Pin Name Process When Pin Not Used Comments
PCMOUT Open
PCMIN Open
PCMSYNC Open
PCMCLK Open
Processes d Other Pins
TEST I/F, etc.
Pin Name Process When Pin Not Used Comments
TEST L GND
TEST_O Open
SVCOO0 Pull up to vdd
SVCO1 Pull down to GND
VTM Open
CLK GND
NC Open
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About the Ok Bluetooth Software

¢ At Oki Electric Industry Co., Ltd., we have made awailableasPack 1 the software protocol gack of the lower
layer up to HCI that conforms to the Bluetooth Specfification Ver. 10B for exterral Fladh memory.
Pack 1 conerts. Basebard Controller, LMP, HCI.

«  We have also made awilable packdor the software probcol stackof the ypper byer fromHCI: Pack? (up to
RFCOMM) and Pack3 (including the Middleware).

« Plea® coract Ok Electric Indwstry Co., Ltd. for more information regarding software corients pricing, etc.

Vender Spedfic Commands

¢ Parameterscan be €t with the Pack 1 oftware by usng the following Vendor Specifc Commands
* Plea® conact Ok Electric Indwstry Co., Ltd. for more information.

(1) HCI_VS_Write BD_ADDR: Sets e BD address.
(2) HCI_VS Write_Courtry_Code: Sets the country code.
(3) HO_VS_Set LC Parameters  Setsthe link cortrol information

The following tade stows the link control information that canbe set.

Link Control Information Comments
Unit key
Use unit key 0: Do not use 1: Use
Channel count Number of hopping channels

Minimum size of encryption key

Maximum size of encryption key

Appropriate size of encryption key

PCM of SCO link 0: p-law, 1: A-law, 2: Linear
0: 1200 bps 1: 2400 bps
2: 4800 bps 3: 7200 bps
4: 9600 bps 5: 19.2 kbps
UART baud rate 6: 38.4 kbps 7: 56 kbps
8: 57.6 kbps 9: 115.2 kbps
9: 230.4kbps 10: 345.6 kbps

11: 460.8 kbps 12: 921.6 kbps
Polling interval Unit: 625 psec
Initialization by MaskROM value
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System Development Kit (S DK)

¢ At Oki Electric Industry Co., Ltd., we have made availabe the Systam Development Kit (SDK) for the
following objectives:
- Software deelopment of the ypper Bletooth layer
- Overadll systen sdtware
- Device deeopmert with embedded MIZOSOLA or ML7051LA

Pleag cortact OK Electric Indwstry Co., Ltd. for more information regarding System Development Kit
corterts, pricing etc.
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PACK AGE DIMENSIONS

(Unit: mm)

P-LFBGA144-1111-0.80 |

S 1.0
%

OO0OPOOOOOO| 13
CO0OPOOOOOO | 12
OO0POOOOOO | N
OCOBGOOOO0O0O |10
0000 |9
0000

7
— 0000 0000 |6
[o)exexe} 0000 |5
O00O00OO0OPOOOOOO |4
O00O00OO0OPOOOOOO |3

2
1

O00000OPOOOOOO
OQoOo0OPOOOOO

NMLIKJHGFEDCBA
x4
\ _ INDEX MARK
INDEX MARK E
]

[07]

0501
’

0.4:0.1
15MAX

[
L 1
PAGAGAVAVAVIVAVEVIOIGIUAY]

2Jo0]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

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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NOTICE

1.

The information cortained herein canchange without notice owingto product ard/or techmcal improvements.
Before wsing the produet, pleag neke sure tat the information being referred b is up-to-date.

The autline d action and exanples br application circuits described herein have been chosen as an
explarationfor the ¢andard adion ard performance d the prodiet. Whenplanningto use the prodet, plea®
ersure that the exterral canditions are refededin the actal circuit, asembly, ard program designs.

When desgning your prodict, pleag wse ou prodict below the specified maximum ratings ard within the
specified operating ranges including, but not limited to, operating voltage, power dissipation, and operating
temperatue.

Oki assumes ro respnsibility or liability whatsaever for any failure a unusua or unexpectedoperation
reallting from misuse, neglect, mproperinstallation, repair, alteratioror accidety improper tanding, or
unwsual physical or electricalsess including, but not limited to, eyoaureto paranetersbeyondthe ecified
maximum ratings a operation outside the sgecified operating rarge.

Neither indemnity against nor license d a third party’s industrial and intellectwal property right, etc. is
grarted by usin conrecionwith the ug ofthe prodiwet ard/or theinformation and drawvingscortained herein.

No respnsihility isassumed by us for ary infringement of a thrd party’s right which may reauilt from the wse
thereof

The products listedin this document areintended for use in general electraics equipment for commercial
applicatiors (e.g, office awomation, communication equpmen, measiremert equipment, consimer
electrorics etc.). These prodetsarenot authorized br use in avy system or applicatiorthat requres special
or erhancedquality and reliakility characterisics ror in ary systan or agplication wherethe failure d such
system or appicaion may resullt in the lossor danage of propery, or deah or injury to humans.

Swech applicatios include, bu are rot limitedto, trafic and adomotive equpment, safety devices, aeropace
equpment, nuclear paver cortrol, medical equipment, ard life-support systems.

Certain products in this documentmay need gvernment approwal before they can be exyorted to paricular
countries. The puchaser assumes the reponrsibility of deermining the legality of export of these prodets
ard will take appropriate aml necessargters at heir own expense for these.

No partof the corerts cortained herein may be repnited or repoduced wthou our prior pernisson.

Copyright 2000 i Electic Industry Co., Ltd.
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