FEDL70Q5111LA-01

OKI Semconductor This verson: Decarber 2001
ML70Q5111LA

Bluetooth Baseband Controller IC

GENERAL D ESCRIPTION

The ML70Q6111LA isa QMOS digital IC for use in 2.4 GHz bard Bluetooth™ systems. This IC incorporateghe
ARM7TDMI O asthe CPU core featiresahighly expardable archtecure, ard suppors the interfaces for a variety of
appicatons. Used in corjunctionwith the ML7050LA (Bluetooth RF Trarsceiver IC) and the OKI Bluetooth Probcol
Stack Software, dat/voice comnunicaionsare posible while maintaining interconrecivity with other Bluetooth
systems. Alsothis IC is equiped with 4 Mbit FlashROM to reduce the exterral parts.

FEATURES

e Compliant to Bluetooth Specification (Ver. 11)
» The ARM7TDMIO is instdled as tke CPU (operation at a naximum of 32 MHz in thisLSl)
* 1-Ch, 16bit auo-reload tmer
+ 3-Ch, 18bit auo-reload tmer
* Interryot conroller (17 cages)
» Built-in 8 kbyte, 4-Way Unified Cache
e Built-in 3 kbyte
» Up to a total o2 Mbyte of SRAM, ROM, and Flasth ROM can be comected to he exemal memory bus.
 Built-in 4Mbit Flash ROM
- Enduarce 10cycles
» Selectable master clock (12/13/16 MHz).
* PCM-CVSD trarscader is installed

* Installedinterfaces:
- UART®) interface (Up to 92.6 Kips)
- USB® interface (coformsto USBL.1)
- UART/synchronots serial port interface
- Gereralpurpos I/O irterface (progammable interrupts)
- PCM interface (EMLinearA-law/p-law can be ®lected)
- JTAG interface
) This mark indicates interfacesthat sypport tre HO command.
 Built-in Regulator ard Power-on-Resd
» Singe power sipply voltage: 3.0 036 V
» Paclage: 144pin BGA (PLFBGA14411110.80MC)
(Dimensions: 11 mmx 11 mm x 1.5 mm; pin pitch: 0.8 mm)

ARM and ARM7TDMI are regstered trademrksof ARM Ltd., UK.

ARM
Thumb istrademark of ARM Ltd., UK.

BLUETOOTH is a traderark owned by Bluetooth SIG, Irc. ard licensed to Oki Electric Inlugry.
The information contained herein can changewithou natice owing to the product being under development.
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OKI Saniconductor ML70Q5111LA
ABSOLUTE M AXIM UM RATINGS
Parameter Symbol Conditions Rating Unit
Power supply voltage Voo — -0.3t0 +4.5 \%
Input voltage \A — -0.3t0 +4.5 \%
Allowable power dissipation Py — 1.35 W
Storage temperature Tog — —-55 to 150 °C
RECOMM ENDED OPERATI NG CONDITIO NS
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Power supply voltage Voo — 3.0 3.3 3.6 \%
“H” level input voltage Vih — 2.2 — 3.6 \%
“L” level input voltage Vil — 0 — 0.8 \%
Operating temperature Ta — -40 — 85 °C
INTERNAL FLASH ROM PROGRAM MI NG CONDITIONS
Parameter Symbol Conditions Min. | Typ. | Max. Unit
Supply voltage Voo — 3.0 3.3 3.6 \%
. During Read -40 — 85 °C
Operating temperature Ta - -
During Programming 0 — 85 °C

ELECTRI CAL CHARACT ERISTICS

DC Characteristics(1) (Except USBport)

(Vpp =3.3V 0.3V, Ta=-40to 85°C)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
“H” level output voltage Voh loh =-2 mA 2.4 — — \%
“L” level output voltage Vol lol = 2mA — — 0.4 \%
Input leak current li Vi=GNDto 3.6V | -10 — 10 HA
Output leak current lo Vo = GND to Vpp -10 — 10 HA
Power.supply current (during lddo During 3? MHz 0 70 % mA
operation) operation
Power supply current (during
stand-by) Idds CLK Stopped 200 | 800 HA

2126
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DC Characteristics(2) USBport (D+, D-)

(Vpp=3.3V 0.3V, Ta=-40t0 85°C)

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Differential input sensitivity Vp, {(D+) — (D-)} 0.2 — — \%
Differential common mode Vew Includes VDI 0.8 — 2.5 \Y
range
Single ended receiver threshold Ve — 0.8 — 2.0 \Y
“H” output voltage Vou 15 KQ to GND 2.8 — 3.6 \Y
“L” output voltage Voo 15KQto3.6V — — 0.3 \%
Output leakage current lo 0V <Vy<Vpp -10 — +10 HA
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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 © o L D2 (To ML7050LA Pin# H3)
PLL setting clock output
PLL_CLK @] — L El i
- (To ML7050LA Pin# G3)
PLL setting load enable output
PLL_LE 0] — L B1 )
(To ML7050LA Pin# H4)
PLL Open-loop/Closed-loop control signal
PLL_OFF © L b1 output (To ML7050LA Pin# G8)
Local transmit circuit power control signal
PLL_POW © o H c3 output (To ML7050LA Pin# A7)
Transmit power control signal output
TX_POW @] — H D3 )
- (To ML7050LA Pin# B6)
Receive power control signal output
RX_POW ] — H C1 )
- (To ML7050LA Pin# B3)
RSSI | Pull down — F4 Receive field strength data input
RSSI_CLK (@) — 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 — A10 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
Int I iti i
Pin Name Direction niema Initial Pin Description
Pull Up/Down | Value | Placement
Master clock (12, 13 or 16 MHz) input pin
SCLK : o o D13 (Power level: CMOS level)
XCLK | — — D11 User clock input pin
System clock select pin
SCLKSEL | Pull down — B10 L: Select CLK divided by internal PLL
H: Select XCLK input signal
Master clock select pin
SCLKFSELO I Pull down — A9 SCLKFSEL[1:0] = “00" : 12 MHz
“01”:13 MHz
oF I 9 “10” : 16 MHz
SCLKFSELL ! Pull down o D “11” : Forbidden
RESET | — — D5 Hardware reset pin (Reset = L)
RESET_OUT o] — — B9 Hardware reset pin (Reset = L), Output
BANKO region bhit 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
. . “10” External MCS1 device
REMAPL ! Fi1 “11” External MCSO device
Memory I/F
Internal iti i
Pin Name Direction 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 (0] — H B4 External write enable signal output
RE (0] — H A5 External read enable signal output
MCSO o] — H Cc4 External space O chip select
MCS1 (0] — H C5 External space 1 chip select
MBSO (0] — H G10 External lower byte select
MBS1 (0] — H H10 External upper byte select
—_ External MCS0 device output enable
MOE0 © - H G13 | (MCSO and MRE OR output)
NEDE External MCS1 device output enable
MOE © o H Gl (MCST and MRE OR output)
[*1] MAL19: M3; MALS8: N4; MAL7:L5; MAL6: M4; MA15: K5; MA14: M5
MA13: N6; MA12: M6; MA11l: K6; MA10: M7; MA9: L7; MAS8: N7, MAT7:L8
MAG: K8; MA5: M9; MA4:N8; MA3:K9; MA2: M10; MAL:N9; MAO: L9
[*2] MD15: N10; MD14: M11; MD13: K10; MD12: N11; MD11: M12; MD10: M13
MD9: L11; MDS8:L13; MD7:K11;, MD6:L12; MDS5: 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+ 110 — VA D6 USB data
D- 110 — VA A7 USB data
VBUS . .
(GPIOO) I — — L4 USB detection pin
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 GP1014)
Data carrier detection
bCD ' o o K2 (Pin shared with GP1013)
ACE transmit data ready
RTS © o H 1 (Pin shared with GP1012)
ACE transmit ready
cTs : o o 3 (Pin shared with GP1011)
Receive data ready
DSR ' o o K3 (Pin shared with GP1010)
Receive ready
DTR © o H K1 (Pin shared with GP109)
Ring indicator
Rl ' o o L2 (Pin shared with GPI108)
SIO I/F
. o Internal Initial Pi .
Pin Name Direction nia n Description
Pull Up/Down Value Placement
Serial data output
STXD © o H Ka (Pin shared with GPI107)
Serial data input
SRXD : o o L1 (Pin shared with GPIO6)
Clock for serial data output (Pin shared
STDCLK Vo T o M2 with GPIO5) During initialization: input
Clock for serial data input (Pin shared with
SRDCLK Vo o o M1 GPIO4) During initialization: input
7126
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MPLAT_SIO I/F
Int iti i
Pin Name Direction nternal Initial Pin Description
Pull Up/Down Value Placement
UTXD (0] — H N2 Serial data output (Pin shared with GPIO3)
URXD I — — L3 Serial data input (Pin shared with GPIO2)
GPIO I/F
Int I iti i
Pin Name Direction niemna Initial Pin Description
Pull Up/Down Value Placement
Parallel 1/O data
GPIO[15:0] /0 — — [*3] S
During initialization: input
JTAG I/F
. . . Internal Initial Pin L
Pin Name Direction Pull Up/Down value Placement Description
TDI | Pull down — H4 Serial data input
TDO (0] — L H2 Serial data output
TRST I Pull down — C13 Reset pin
TMS | Pull down — B12 Mode setting pin
TCK I Pull down — B13 Serial data clock
PCM I/F
Int I iti i
Pin Name Direction niema Initial Pin Description
Pull Up/Down Value Placement
PCMOUT (@] — L G2 PCM data output
PCMIN I Pull down — G4 PCM data input
PCM sync signal (8 kHz)
PCMSYNC 110 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] CIlO15: H1  GPIO15/SOUT (UART I/F)
ClO14: J4  GPIO14/SIN (UART I/F)
ClO13: K2 GPIO13/DCD (UART I/F)
Cl012: J1  GPIO12/RTS (UART I/F)
ClO11: J3  GPIO11/CTS (UART I/F)
ClO10: K3  GPIO10/DSR (UART I/F)
ClO9: K1 GPIO9/DTR (UART I/F)
ClO8: L2 GPIO8/RI (UART I/F)
ClO7: K4 GPIO7/STXD (SIO I/F)
ClO6: L1  GPIO6/SRXD (SIO I/F)
ClO5: M2 GPIO5/STXDCLK (SIO I/F)
Clo4: M1 GPIO4/SRXDCLK (SIO I/F)
CIO3: N2 GPIO3/UTXD (UPLAT_SIO I/F)
ClO2: L3 GPIO2/URXD (UPLAT_SIO I/F)
ClO1: N3 GPIO1
ClO0: L4 GPIOO/VBUS (USB I/F)
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TEST I/F
Pin Name Direction Pulznlzir/rl?ciwn \I/n;:?; Pla(f)elrr;ent Description
TEST_L | — — [*4] Test pin (input)
TEST_H I — — D4 Test pin (input)
TEST_PU Oc — L B5 Test monitor pin
VTM | — — C9 Test pin
NC — — — AL AL3, No Connection
N1, N13
Power, GND
Pin Name Direction PuIIInLtJi)r/Tcl)wn \I/n;:?; Plafelrr‘:went Description
Voo — — — [*5] 1/0 power pin 3.3V 0.3V
1/0 power pin 3.3 V £0.3 V (Same voltage
LvbD o o o E4 to tr?e Voo ?or ML7050LA) ( ’
GND — — — [*6] Digital block ground pin
AVDDO — — — E13 Analog block power pin 2.5V +0.25 V
AVDD1 — — — Cc11 (Connect to REGOUT pin: F12)
AGNDO — — — Ell 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 (TESTO): B6
TEST_L (PLLSEL): C1
TSET_L (PLLEN):
TSET_L (SVCO1): B3

[*5] Ce6, G1, K7,J12, H11, D12, L10

0

Al12

[*6] B11, C7, A6, A4, E2, F3,J2, N5, L6, M8, N12, H13, G12, F10, C12

Downloaded from Elcodis.com electronic components distributor

9/26


http://elcodis.com/parts/6159875/ml70q5111la.html

FEDL70Q6111LA-01
OKI Saniconductor ML70Q5111LA

REFERENCE FOR VOLTAGE SUPPLY CIRCUIT

ML70Q5111LA
REGVDD
REG_VBG |
REGOUT
Tllo 0.018 1
REGGND —1—6——@- r.
AVDDO
0.1
AGNDO |—@-
AVDD1 ﬁ
0.1
AGND1 &
Vol e—e—o—o Voo
onD| g0 g0 §0° g0 \:I GND
u J
' Y
Capacitors shold locate close to LSI pins. Feed lines should be separated
Unit: pF from LSI pins.

Example for ML70Q5111LA voltage supply circuit

The circuit is subject to clange accordingto the specific LS| board deign. Pleag coriact Oki Electric
Industry Co., Ltd. for detailed information.
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<
-
—
—
—
[Te]
o
o
~
—
=

NOH

yse|d NVYHS

HaIN 8 HOIN 8

!

4

w w
< " v w
e = o = 289p0d NOd
(14 o ) o0
< = o %)
] N O] D
A A A A y Y
\ 4 v v v v
1am =1 4/ 4/ dsAnd 210D
/11D 1dvn o][ oido || 8N /INDd €] g9g-19 [ IST14d
=11 =] =] /1 /1 /1 3/
adv vany ¢ ()
/1 4/l
Y3AWIL
WOod 4/1sng | InaL 15 gdy
yseld uoes | znay OIL || temany || Oul Yyog o
NN 7
(] aHY VaNY )
3
H = \ (n1g) |013U0D :ﬂ%wﬂ
\ onx | [P 84| lwaishs || O'S || sewny NV
i ze
J b vt v NER)
adv vany
M0
3
v
F X
O 3
n O

1126

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6159875/ml70q5111la.html

FEDL70Q6111LA-01
OKI Saniconductor ML70Q5111LA

DESCRIPTION OF INTERNAL BLOCKS
CLKGEN B lock

e Gereratesfrom the SA.K (12/13/16 MHz) clockthat issupplied to eactblock
e STOPMHALT function
» External clock selectian function

CTL/WDT Block

» Control of the frequeng division function of the internal main clock
» Cortrol of clock supplied to each perigral

» Cortrol of rest of eat perpheral

* STOPMHALT control

» Exterral clodk selection cortrol

e CIO switching fundion

» Watchdogtimer function (interrupt/reset)

» 3 typesof court sop functions

Timer Block

* 3chanrels

» 18 bit timer courtter for eachchanrel

» lterrupt at couter overflow

» Indepenlert modefor eachchannel (one shot/interval/free run)

Baseband Core Block

RF LSI
| Tx SCO Buffer Packet TXD
Audio Codec >
Composer
> E Tx ACL Buffer >
24 ?
[
RF CNT
Securit Timin FHCNT >
Y (e g > e CNT
APB ARM ' Y v
> I/F Rx SCO Buffer Packet g
Decomposer[¢ RXD
Rx ACL Buffer <
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* RF Camtroller
- RF power swpply cortrol (PLL, TX, RX)
- Local AL frequency division ratio settirg
Receie clodk regenerationfunction
Synchronization detection (synchronizing within the permissalbe erra limit of SyncWord)
Receiwe clodk retiming function
e FH Controller hopping
- Sequence cantrol
- Freqercy hopping selection function
- CRCcomputation's initial value selectia function
» Timing Generator
- Bluetooth dock geneation
Operaton interruptsdepen on mode (sot, scan sriff, had, park
Sync detedion timing generation (sync window +10 ps)
PLL seting timing generation
- Trarsmit/Receie timing generation
- Multi-master timing management fundion
» Packet Composr
- Access @de generation (SyncwWord generation, appending FR* TRAILER)
- Padet header generation (HEC generation, saambling, FEC encoding)
- Payload generation (CRC geneation, encryption, scambling, FEC encoding)
- Packet g/nthesis
» Packet Decanposer
- Packet decanposition (sepratirg the packet heacer ard the payload)
- Packet header procesing (FEC decoding desrambling, HEC errordetection header
information segaration)
- Payload procesng (FEC decodng, desrambling, encryption decoding, CRC judgement,
payload gparaton)
e Secuity
- Various key geneation functions (nitiali zation, link key, encryption key)
- Certification function
- Encryption fundion

13/26
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USB Block

+ Conformsto USB standard \er. 1.1.

e Supports 12 Mbpstrarsfer

» Support 4 daatrarsfer types (cortrol trarsfer, buk trarsfer, interrupt transfer, am isochronous
trarsfer)

+ Built-in USB trarsceiver circuit

e 5or 6 built-in erd points, and built-in FIFOfor data staage

» 8-, 16-, 32bit readivrite is posible for the HFOs of EPO b EP5 (with byte cortrol)

UART Block

e Full-dupex buffering method

» All staus reporting function

 Built-in 64-byte trarsmit/receive FIFO

* Modemcontol bagd onCTS, DCD, ard DSR

* Progranmable rial interface

* 5-, 6-, 7-, 8bit characers

» Generation and verificaion of odd party, ewven party, or ro parity
e 1,1.50r2 gopbits

* Progammable Baw Rate Generator (1200 bpsto 921.6 kop9

» Error rvicing for parity, overrun, and framing errors

14126
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SIO Block

UART/Synchronos type ®rial portinterface
UART Mode:

- Data lengh: canbe ®lected a¥/ or8 bits

- Supporss odd paity, evenparty, or ro pariy
- Error srvicing for parity, overrun, and framing errors
- Supports 1 or 2gtop bis

- Full-duplex communicaionis posible
Clock synchronizaion mode:

- Data lengh: canbe ®lected as/ or8 bits

- Error srvicing for overrun errors

- Full-duplex communicaionis posible

MPLAT- SIO Block

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

Data length of 7 or 8 bts canbe ®lecied

1 or2 gop biscanbe gleckd.

Supports odd o evenparty

Error srvicing for parity, overrun, and framing errors
Full-dugdex communication is possidde

PCM-CVSD Transcoder Block

Application side I/O:

- PCM Cadec

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

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

Bluetooth-side format
- CVSD/A-law/p-law
All combinations of the above comersons are sppored

PCMSYMC/PCMCLK 1/O canbe svitched (in the input state afer initialization)

GPIO Block

All 16 bits

Input/Output Election possible for eachbit

Interrypts can be usedfor all hits

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

1526
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APPLICATI ON NOTES

Operation During Boot Up

» Remapping during boot p is performed accordig to exerral pins REMAP[1:0].

REMAP1 REMAPO
L L : Forbidden
L H : StackFlash ROM
H L : Devicesconnected to etemal MCS1
H H :  Devicesconnected to etemal MCS0O

» Bit width that correpordsto BANKO duing boot p is set accordimg to exerral pin BBWSEL.

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

Clock Selection

» The CPU clock supply source isselected accordigto external pin SCLKSEL.

SCLKSEL =L : Use32/168/4 MHz clock thatwas divideddown from the internal PLL output
of 192 MHz trat was generated fom exterral pin SCLK. (Initial value is 32
MHz.)

SCLKSH. =H: Use extemal pin XCLK.

Note: The clock supply source camal be &t by the Q_LKCNT regster inthe CTL/WDT block.
» Bluetoothtransnission clockis selected accordig to exterral pin TXCSEL.

TXCSEL=L : Use 1l MHz clockthatwas divided davn from the internal PLL output (192

Q'A;CZZ)SEL =H : Use exemal pin TXC_IN.

Note: This clock canal be €t by the Q. KCNT regster in the CTL/WDT block

e SCLK sdedion (12/13/16 MHz).
SCLKFSEL[1:0] =“00" : 12 MHz
“01": 13 MHz
“10" : 16 MHz
“11" : Forbidden

HCI Transport Selection

e HCl is seleted (USB/UART) accading to the logical value d GPIOO at intial powerup of

ML70Q6111LA.
GPO0O=L . UART is wisedas HCI.
GPO0O=H . USBis wsedas HCI.

16/26
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USB Peripheral Circuit

» Plea® conact Ok Electric Industry Co., Ltd. whenusing USB.

Setting the UART Baud Rate

* Usethe HCI_VS_SetLC Parameterscommand of the Verdor Specifc Commandsto st the
UART baud rate.

Available baud rate settigs:
120024004800/7200/9600/19.2K/38 4K/56K/57.6K/1152K/230.4K/345.6K/460.8K/921.6K
(Initial value is 115.2 lops)

Settin g the PCM-CVSD Transcoder

* Pleaguse the HO_VS_SetLC Parameterscommand ofthe Verdor Specifc Commandsin HC
to set the RCM-CVSD trarscader parameters.

» ltis possille toset tte following parametersusing the VCCTL command:

PCMSYNC/PCMCLK mode (in the input state &ter intialization)
Mute receptior(initial setting: OFF)

Mute trarsmission (initial setting: OFF)

Air coding

CVSD (initial settng)/p-law/A-law

Interface coding

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

PCM format (datawidth of one RCM Linear smple)
8-bit (initial setting)/14-bit/16-bit

Serial interface brmat

Short frame (initial settng)/long frame

Application interffacemode

PCM Codec I/F (iritial seting)/APB I/F
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External M emory

e ML70Q@b111LA specfificaionsfor the devces thatare comeced b MCS0 ard MCS1 are
explained bebw.

*  Whenthe devce isconnected taMCS0:
- 1 memory bank
- Buswidth: 8 or 16 bits
- Byte accsscortrol: MBS*/MWE
- Suppored devces
Normal SRAM, Flat Memory, Page mode Flak memory

Bus timing to the device connected to MCSO

MCSO
MBS*

XD_| < < > J [*1] .
(read)

< »

XD_O < > [*1] < » < N
(write) 1or2 < >
clocks [*2] 1 or 2 clocks 1 clock fixed

[*1] Accesstime:

3, 4,5, 6,7,8 clock cycles (including 1 clock cycle for set-up)

6, 8,10, 12, 1416 clock cycles(including 2 clock cycles for set-up)
[*2] Data OFF tine:

1, 2,3, 4 cbckcycles

Note: Ok scoftware setthgs:
- Insat the maximum wait immediately after rese.
- Page nmode:OFF
- During operaton (32 MHz operaiton),
Accesstime: 3 clockcycles
Data OFF tine: 1 clock cycle

Note: A devicewith anaccessime of 120 rsec or lesis recanmended.
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*  Whenthe devce isconnected taMCS1:

MWE

XA

MCSn1
MBS*

XD_|
(read)

XD_O
(write)
[1]
[*2]
[*3]

[*4]

1 memory bank

Bus width: 8-bit or 16bit

Byte accescortrol: MBS*/MWE

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

0\ 0\
< > [*3] [*1]
. Lad [*1] -
[*3] [*2]
1 clock fixed
Bus timing to the device connected to MCS1 (IOWRTYPE = 1)
— _
< > [*3] [*1]
« . 4]
[*3] [*2]
< P
1 clock fixed 1 clock fixed
Accesstime:

2,4, 8,16, 32clock cycles (induding 1clock cycle for se-up)

Data OFF ftine:

1, 2,3, 4 cbckcycles
Addres set-up time:

1, 2,3, 4 cbckcycles
Write data setup time:

0 clockcycles(IOWRTY PE = Q)

0, 1,2, 3 cbckcycles(IOWRTYPE =)
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Relaticnship between address setip time and write data se-up time (when IOWRTYPE = 1)
- Address se-uptime
1 clock cycle (write dat set-up: O clock cycles)
2 clockceycles(write data st-up: 1 clockcycle)
3 clockceycles(write data st-up: 2 clockcycleg
4 clockcycles(write data st-up: 3 clockcycleg

Note: Oki sdfitware setings:
- Insert the maximum wait immediately after rest.
- IOWRTYPE=0
- During operaion (32 MHz operaion),
Accesstime: 2 clockcycles
Data OFF tine: 1 clock cycle
Addres set-up time: 1 clock cycle

Note: A devicewith anaccesdime of 120 rsec or lesis recanmended.

* Miscellaneous
- MAO isnot usdwith devicesthat have a 16bit dat bus.
Conrect MA1 to devce AO. (MAO is Open)
- ConrectMAO to device AO for devicesthat have an 8-bit data bus.
- MOEQ is the AND signal for MCS0 ard MRE.
Perform an openproces whenthisisnot in use.
- MOET is the AND signal for MCST ard MRE.
Perbrm an openproces whenthisisnot in use.
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Process wen interface pins ae unused

* The following tablesshow the proceses that are pexdrmed when interface pns 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 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
GPIO
Pin Name Process When Pin Not Used Comments
GPIOO Pull up or Vg ;I'/gzgrz)ljgs;l;'s:)r.]ot applicable when used as
GPIO1 Pull down or GND
GPIO2 Pull down or GND
GPIO3 Pull up or Vg U_}_l)s(gr?:gfi_lrs;c(); ?/'pl?.Iicable when used as
GPIO4 Pull down or GND
GPIO5 Pull down or GND
GPIO6 Pull up or Vpp
GPIO7 Pull up or Vo, ;k_ll_i)s(tr))r(()sclc(e)sfni:s).not applicable when used as
GPIO8 Pull up or Vpp
GPIO9 Pull up or Vo, 'I;t:_l; FE{JO:;?SJ,S:;M applicable when used as
GPIO10 Pull down or GND
GPIO11 Pull up or Vpp
GPIO12 Pull up or Vg ;k_:_lg F(){J(f;?s”l's:)rl]ot applicable when used as
GPIO13 Pull down or GND
GPIO14 Pull up or Vpp
GPIO15 Pull up or Vg 'Srgz_ﬁ)_r?l(jisRsTlsl,/E;)t applicable when used as
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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 MAL1 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
MCSO Open
MCS1 Open
MBS0 Open
MBS1 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
VBUS When using UART: Pull down or GND | This process is not applicable when used as
(GPIOO0) When using USB: Pull up or Vdd GPIO.
UART | /F
Pin Name Process When Pin Not Used Comments
SOuT This process is not applicable when used as
Open
(GPI1015) GPIO.
SIN Pull up or V,
ullu
(GPI014) POr Voo
DCD
Pull down or GND
(GPIO13)
RTS This process is not applicable when used as
Open
(GPIO12) GPIO.
CTS
Pull down or GND
(GPI011)
DSR
Pull down or GND
(GPI1010)
DTR This process is not applicable when used as
Open
(GPI09) GPIO.
Rl Pull Y,
ull up or
(GPIOS) P or Voo
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SIO I/F
Pin Name Process When Pin Not Used Comments
STXD Open This process is not applicable when used as
(GPIO7) P GPIO.
SRXD
(GPIOS) Pull up or Vpp
STDCLK
(GPIOS) Pull down or GND
SRDCLK
(GPIO4) Pull down or GND
MPLAT_SIO I/F
Pin Name Process When Pin Not Used Comments
UTXD Open This process is not applicable when used as
(GPIO3) P GPIO.
URXD
(GPIO2) Pull down or GND
JTAG I/F
Pin Name Process When Pin Not Used Comments
TDI Open
TDO Open
TRST Open
TMS Open
TCK Open
PCM I/F
Pin Name Process When Pin Not Used Comments
PCMOUT Open
PCMIN Open
PCMSYNC Open
PCMCLK Open
Processe d Other Pins
TEST I/F, etc.
Pin Name Process When Pin Not Used Comments
TEST L GND
TEST_H Voo
TEST_PU Open
VTM Open
RESET Pull up or Vp,
RESET_OUT Open
NC Open

» The wused pin configurations are sibject to clarge accordig to the pecific application
Plea® coract Ok Electric Indwstry Co., Ltd. for detailed boat layout information.
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ABOUT BLUETOOTH SOFTWARE

e At Oki Electric Industry Co., Ltd., we have made awilable asPack 1 the software protocol tack of
the lower layer up to HCI that canforms to the Bluetooth Specification Ver. 11 for exterral Flash
memory ard interral Flash memory.Pack 1 contents: Basetand Controller, LMP, HCI.

» Plea® coract Ok Electric Industry abou upper ftware protocol tackabowe HA.
e Plea® coract OK Electric Industry Co., Ltd. for more information regarding software corents,
pricing, etc.
VENDOR SPECIFICCOMM ANDS

e Parameterscan be &t with the Pack 1 oftware by usng the following Vendor Specifc Commands
» Plea® coract Ok Electric Industry Co., Ltd. for more information.

(Command example) HA_VS_ SetLC Paraneters: Setsthe link cortrol information

The following tade stows the link control information that canbe 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: 115.2kbps 5: 230.4 kbps
6: 345.6kbps 7: 57.6 kbps
8: 460.8kbps 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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PACK AGE DIMENSIONS

(Unit: mm)
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Package material

Epoxy resin

Ball material

Sn/Pb

Package weight (g)

0.3 TYP.

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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NOTICE
1. The information cortained herein canchange without notice owving to prodwct ard/or techincal
improvements. Before wsing the produet, pleag meke sue that the information beng referred b is
up-to-date.

2.  The autline d action and exanplesfor application circuts described herein have been chosen as a
explaration for the gandard adton ard perbrmance d the prodet. Whenplanning to use te product,
please esure that the exterral canditions are reflectedn the act@l circuit, assembly, and program
desgns.

3.  Whendesgningyour prodiet, pleag use ou prodict below the gecified maximum ratings ard within
the specified operating rarges ircluding, but not limited to, operating voltage, power dissipation, ard
operatirg temperatre.

4. Oki assumes ro respnsihility or liability whatsaver for ary failure a unusual or unexpected
operatiorreaulting from misuse, neglect, improper irstallation, repair, alteratioror accidety improper
handiing, or unusual physical a electrical stressicluding, but not limitedto, expasure to parameters
beyondthe gecified maximum ratings or operatiorouside the specified operatingange.

5. Neitherindemnity acpinst nor license d a tird party’s industrial and intellectual property right, etc. is
grarted by usin conrecionwith the ug ofthe prodwet ard/or the information and dravingscortained
herein. No reporsibility is asumed by usfor anyinfringement of a third part/’s right which may
reailt from the us thereof

6. The prodwcts listedin this document are ntended for use ingeneral electrmics eaiipment for
commercial applicatios (e.g, officeautanation, communication equpment, measurement equpmert,
corsumer electrorcs, etc.). These prodictsare rot auhorizedfor use in anysystem or applicatiorthat
requires sgecial a erhancedquality ard reliakility characterisics nor in any system or application
wherethe fail ure of sich systemor appicaionmay result in the lossor danage of propery, or deak or
injury to humars.

Swech aplications include, kut are rot limited to, traffic and automotive equipment, sdety devices,
aeropace eqipment, nuclear pover control,medical equpment, and life-support sgtams.

7. Certain prodicts in this documentmay need gvernment approal before they can be exorted to
particular caurtries. The purchaser assmes the respnsibility of determining the legality of export of
these prodwtsand will take appropiate aml necesary sepsat their own experse for these.

8. No partof the conerts cortained herein may bereprinted or repoducedwithou our prior permisson.

Copyright 2001 ki Electic Industry Co., Ltd.
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