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32-Bit ARM946E™ RISC Based Microcontroller

DESCRIPTION

The Oki ML696201/ML69Q6203 microcontrollers are speed USB interface with PHY, an Ultra DMA hard-
system LS| suitable for portable USB high-speed stor- drive controller (ATA), and a Smart Media controller.

age devices based on the ARM946E™ ARM’s

proprietary 32-bit RISC CPU core.

The ML696201/ML69Q6203 devices provide a 120-

These devices contain a memory controller that can
connect to External FLASH, SRAM, and SDRAM. The
ML69Q6203 also contains 512-KB of built-in FLASH

Mhz ARM-9 CPU along with 128-KB of SRAM, ahigh- ~ ROM.

FEATURES

+  ARM946E-S RISC CPU
- 8-KB instruction Cache

- 8-KB Data Cache

- JTAG debug function

* Internal Memory

- 128-KB SRAM, zero wait state
- 16-KB Boot-loader ROM
- 512-KB Flash ROM (ML69Q6203 only)

+ USB High Speed controller
- Contains integrated PHY

- High Speed (480 Mbps) or Full Speed (12 Mbps)

IDE (ATA) controller

- DMA / Ultra DMA support
- Up to 60-MHz operation

+ NAND Flash memory controller
- Smart Media 2000 Compliant

- Built in ECC circuit

- Supports ANAND Flash
- 8 MB ~ 128 MB support

+ 28 Interrupt Sources

- 23 Internal IRQs
- 4 External IRQs

+ A/D Converter — Four, 10-bit Channels
« PWM - 16-bit x 1-Channel

+ Four 16-bit auto-reload timers

* 16-bit Watchdog Timer

* Interrupt or Reset control

« 128 Transceiver
- 16-bit Data
- 8/11.025/12/16/22.05/24/32/ 44.1/ 48-kHz
sample rates
+ RTC Clock Generation

+ Serial Interfaces
- Two SSIO
- UART/SIO
- I’C
+ General Purpose 1/0 — 87 Programmable pins

+ External Memory Controller supports:
- Flash
- SRAM
- SDRAM
- Supports external wait input — XWAIT

+ Package — 272-pin LFBGA, 15 mm x 15 mm,

- One FIQ (Fast Interrupt Request) 0.65 mm pitch
+ DMA Controller — 4-Channel
TYICAL APPLICATIONS
+ USB High-Speed Storage Devices
Product Selector
Part Number Clock Frequency Built-in Flash ROM Package
ML696201LA 120 MHz n/a 272-pin LFBGA 0.65 mm pitch
ML69Q6203LA 120 MHz 512 KB 272-pin LFBGA 0.65 mm pitch




ML696201 / ML69Q6203

Block Diagram

Block Diagram
XA[23:1] USB_DP IDEA[2:0] VDD_CORE
XD[15:0] USB_DM IDED[15:0] GND_CORE
“For ML69QE500 Only XOE_N USB_RPU IDERE_N VDD_PLL
XWE_N USB_REXT  IDEWE_N GND_PLL
MCP XROMCS_N USB_ATEST!  IDERDY VDD_IO
FLASH | XRAMCS_N USB_ATESTO  IDERDY_CLK  GND_IO
o XIOCS_N[1:0] USB_VOREF  IDECS_N[1:0]  VDD_RTC
00 XBS_N[1:0] IDEDREQ GND_RTC
JTAG 52 XCAS_N IDEDACK_N AVDD
nTRST | 6
™S 6 FLASH XRAS_N IDEIRQ AGND
oK XSDCLK IDEDIR_N AVDD_RX
{1 {1 XSDCKE PHY AGND_RX
RTCK HPLATo46 XDQM[1:0] AVDD_TX
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with wait FFWR N
System sI0 System N/END FLASH 4# 3 FCLE
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FRB
HPLAT FD[7:0]
NAND FLASH
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RESET_N WoT
XD CKOUTD
RXD 12s SDD
UNIV >
0SC48M0 Trans 4 wsD
SCLD
OSC48M1B ceB TIMER
0SC11M0 16 bit x 3ch CKOUTA
0SC11M1B 1S SDA
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PWMOUT PWM SCLA
16 bit x 1ch
SI0CK[1:0] AD g AN
SIORXD[1:0] 3 SSI0
SIOTXD[1:0] Zh
RTC 0SC32K_IN
SDAT Pc 2 0SC32K_OUT
SCL 2 Backup Area
PIOA[15:0], PIOB[15:0]
PIOC[15:0], PIOD[15:0] s GPIO TestMode |<—r—»
PIOE[15:0], PIOF[6:0] 12
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FUNCTIONAL DESCRIPTION ML696201 / ML69Q6203

FUNCTIONAL DESCRIPTION

« CPU - Built-in baud-rate generator
- 32-bit RISC CPU (ARM946E) + DMA controller

- Built-in 8-KB instruction cache and 8-KB data cache

- Little-endian format

- Maximum operating frequency of 120 MHz

- Instruction structure — Highly dense 32-bit long instructions and their
subset 16-bit long instructions with high object code efficiency can be
executed by switching between them.

- 31 General-purpose registers x 32 bits

- Built-in barrel shifter — The operations of the ALU and barrel shift can
be executed by one instruction.

- Built-in multiplier (32 bits x 16 bits)

- Built-in debug function (JTAG)

- Built-in memory protection unit (MPU)

Cache memory
- 8-KB Instruction and 8 KB Data cache memory
- 4-Way set associative, 1 line, 16 bytes

Internal memory
- Built-in 128-KB SRAM (32 KWords x 32 bits)
- AHB bus connection
- Built-in boot ROM accommodates in-circuit Flash ROM reprogramming
and field-updates via the USB port
Flash
- ML69Q6203: (256-K x 16-bit) Flash ROM is embedded in the MCP
(Multi-chip Package)
- ML696201: Version without Flash ROM
pPLAT external memory controller (16-bit devices)
- ROM (Flash) access function
Supports 16- bit devices.
Supports asynchronous type ROMs.
Supports FLASH memories.
In models equipped with MCP Flash, the access to Flash is controlled.
- SRAM access function
Supports 16- bit devices
Supports asynchronous type SRAMs
Allows setting of access timing
- SDRAM access function — supports distributed CBR
Supports 16- bit devices
Supports distributed CBR
Allows setting of access timing
- External I/O access function
two banks of I/0 space with two chip select pins for each bank
Supports 16- bit devices
Supports external wait input inputs
Allows setting of access timing for each bank

+ uPLAT interrupt controller / extended-interrupt controller
- FIQ - One source (external source)

- 27 IRQ sources (23 internal sources and 4 external sources)
- Eight interrupt priority levels can be set for each interrupt source

- Release of STANDBY mode - A clock stop cancellation request is gen-

erated when the clock is stopped.
* uPLAT system timer

- 16-bit auto reload timer x 1 channel
- Cycleis 2.133 us to 139.5 ms

+ uPLAT-SIO (UART)
- Full-duplex start-stop synchronization method

- Four channels

- Fixed mode or round-robin mode priority can be selected

- The cycle-steal mode or burst-mode bus access privilege can be
selected

- Software requests and external requests are supported as DMA trans-
fer requests

- A maskable interrupt request is issued to the CPU for each channel
after the specified number of DMA transfers is complete or after an
error oceurs

- Maximum transfer count is 65,536 (64K)
- Data transfer sizes are 8, 16, or 32 bits

High speed USB Port
- Connectable to High Speed (480 Mbps) or Full Speed (12 Mbps)
- The internal bus is connected to the AHB bus.
- Builtin PHY
- Supports six programmable endpoints.
- Supports 4-KB multi-configurable FIFO memory
- DMA supported
IDE Controller
- Maximum frequency is 60 MHz

- DMA and Ultra DMA are supported.
- Switchable to NAND Flash + GPIO using the IDEMODE pin

PWM
- PWM x 1 channel (16-bit resolution)

Watchdog timer
- 16-bit timer
- Interval-mode or watchdog-mode can be selected
- Aninterrupt or a reset can be generated
- Cycles can be set to 8.7, 35.0, 140.0 or 559.2 ms

Analog-to-digital converter
- 10-bit successive approximation type x 4 channels
- Sample / hold function
- Shortest conversion time is 6.7 ps
|°C Bus Controller
- I2C bus single-channel master-mode compliant controller
- Communication speed is 100/400 kbps
- Supports 7-bit and 10-bit addressing
- Communication voltage is 2.7V to 3.3V
Timer
- 16-bit auto reload timer x 3 channels
- Adifferent clock can be set for each channel.
- One-shot mode or interval mode can be set for each channel.
- Cycle can be set from 0.133 us t0 2.237 s
Synchronous Serial 1/0 (SSI0)
- 8-bit clock synchronous serial port x 2 channels
- Maximum transfer rate: 15 Mbps

- 111,112, 1/4,1/16, 1/32 or 1/128 of the frequency of CCLK, or timer
overflow clock can be selected.

- LSB first or MSB first selectable

- Master or slave mode selectable

- Transmit/receive interrupt, transmit/receive buffer empty interrupt

- Rollback test function

- DMA supported

January 2005, Rev 1.1 Oki Semiconductor « 3



ML696201 / ML69Q6203

Universal Registers

- Four 8-bit general-purpose internal status/setup registers

NAND Flash memory controller

- SmartMedia Standard 2000 compliant (512-Bytes/sector)
- Supporting SmartMedia of 8 MB to 128 MB

- Supports ANAND devices

- Built-in ECC circuit

- 512-Byte/2048-Byte auto write/read function

- Switchable to the IDE controller using the IDEMODE pin

RTC

- 1-second clock generation function from 32.768 kHz
- Built-in 32-bit 1-second clock counter
- 32-bit compare interrupt function

GPIO

- Built-in GPIO of 16 pin x 5 channels (GPIOA, GPIOB, GPIOC, GPIOD,
GPIOE) and 7 pin x 1 channel (GPIOF)

- Input/output can be set in units of bits

- GPIOA[15:00], GPIOB[15:00] and GPIOC[15:00] can be set to an
external bus by setting the EXTBUS pin

- GPIOD[15:00] can be used to select a secondary function in units of
bits.

- GPIOE[15:12] can be used as external interrupts.

- Only GPIOE[15] is 5-V tolerant input

- GPIOFI[6:0] function as IDE data, when the IDE controller mode is set
using the IDEMODE pin.

4 - Oki Semiconductor
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FUNCTIONAL DESCRIPTION

transmission/reception

- Sampling frequencies of 32, 44.1, and 48 kHz, as well as 1/2 and 1/4 of

these frequencies are supported

- System clock is 256 times the sampling rate
- Channel data length is 16 bits
- Data buffer is 9,216 bytes (shared by transmission and reception)

+ Clo

With or without 1-bit delay, left/right reversible
cks

- Can connect a 48-MHz crystal oscillator and input an external clock

directly.

- The RTC section can connect a 32.768-kHz crystal oscillator.
- Can connect an 11.2896-MHz crystal oscillator for audio and input an

external clock directly.

+ Power Management
- Power down mode — The power supply can be disabled to all sections,

except for the Real-time Clock section.

- Stop mode — Software disables clock supply to the main section includ-

ing the processor

- Halt mode - Partially disables clock supply
- Clock gear — Software can dynamically change clock to 1/1, 1/2, 1/4, 1/

8, 1/16 or 1/32 of the clock input frequency

- Clock control — Software can stop clock supply for each function
+ Package

272-pin LFBGA, 0.65 mm ball pitch



Pin Configuration ML696201 / ML69Q6203

Pin Configuration

21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1
PIODI) | PIOD[11) | PIOD12)
NC NC NC FIO_N NC NC | Plopy | Piooiy | Ploby | Plopiey PIOD[14) | PWMOUT | TMODE[2] | TMODE[D] | BOOTH] | GND_ | GNDIO | GNDIO
SCLD | WSD | CKOUTD | SDA SS'E]TXD Ss'ﬁ]TXD Ss"[)]']“” UP_TXD CORE AA
NC NC NC NC | eNbJo | Nc | eNDLo | voD_ | PioDRy | PiODMY | VDD_FLA sPsl%gxg]é PIOD[i3) | SCL | TEST | TMODE[( | EXTBUS | BOOTOl | GND_ | GNDIO | TDO [y
CORE | sDD | scLascL O | ssiocki RSV CORE
NC NC NC NG| oNpdo | ReseTN | onpio | vop. | voo_ | ooy | POPEV | piopjioy | piobtsy | spaT PLL | TMODE[S] | IDEMODE | GND. | GNDLO | FDIOY | VSSFLA |\
CORE | CORE wsa | CKOUTA | sqi0cki0) | uP_RXD BYPASS CORE IDED[0]
cLKoUT
NC NC NC NC | GNDIO | GNDIO | GNDIO | VDD_ | VDO | VDDIO | GND_ | GND_ | VDO | VDDIO | VOD_ | VBDO | VDDO | GNDIO | nWRST | FORJ | FO |y
CORE CORE | CORE CORE IDED[2] | IDED[1]
NC NC | ADINI | AVDD oDl | RTCK | FOB) | FOW) |
IDED(S] | IDED[4]
NC | ADINEZ | ADINGI | GND_ voolo | Tok | POy | Fopy [
CORE IDED(S] | IDED[T]
ADIN[D | AGND | VSSFLA | vDDIO voDJo | THS | POFE | POF | g
IDED[H] | IDED[10]
VDD_PLL | 0SC48MO | OSC48M1B | VDD vDD_ ™ | POy | POy | p
CORE CORE IDED[13] | IDED[12]
USB. | USB. | VDDPLL | OSC1IMO voD_ | D3 | IDEDIts) | PIOFIS) |
VOREF | ATEST(0] CORE | IDED[3] IDED[14]
USB. | AVDDC | GNDPLL |OSCi1M1B GND_ | D[Sl | OSC3ZKB | GNDRTC | s
= ML696201 / ML69Q6203 e
AVDDRX | AGND_C USB_ GND_PLL 272_Pin LFBGA VDD_IO | PIOF[1) RTC_ 0SC32K L
ATESTI1) IDED9] | TESTMODE| 0]
USB_DP | AGND_TX | DREQCLR | TCOUT VDDI0 | 32K DE | DERQ |
TESTMODE| NPCBRID
USB_DM | AGND_TX | XDaM[o] | DREQ VDD_IO | VDDRTC | IDEDACK_ | IDEDREQ | |
N
FCLE/ FALE/
AVDDTX | AGND_RX | XSDCKE | XDQM[1] vooio | FOE ‘D;F:?BD/V oecen |H
[0 U]
FWR_N/
XCASN | XRASN | VDD_IO | XSYSCLK VDD_ | IDERST_N | FRD_MI |
CORE DEREN | IPEWRN | G
PIOC[1) | XSDCS_N | PIOC[oy
oo ool | xspoLk voo_ | e DEAZ | IDEAD] | F
U] 0]
PlOC2y | Plociy | Piociy
oo | ook | s | veo1o gggé gggg PIOE] | PIOED] |
[0] (0] U]
GNDIO | GNDIO | VDDIO | GNDIO | GND_ | GND_ | GND_ | VDDIO | VODJO | VDDIO | VOD_ | GND_ | VODO | VODJO | VDD | VOD_ | GNDIO | GNDIO | PIOE | PIOE[ | POER |p
CORE | CORE | CORE CORE | CORE CORE | CORE
X:Ignjg]s/ P)‘(%‘?g‘]/ GND_IO ;g)ccsw]r/« ):'gé[ﬂ"q ;‘&CSV{‘ X:ﬁﬂ%‘;]/N PIOBIS) | PIOBISY | PIOBI3y | PIOASY | PIOAT) | PIOA10) | PIOC(2) | XART| | PIOE[fe] | PIOEW] | PIOEW| | GNDIO | PIOEE | PIOEM |
s s o o o N xo | oxoigl | oxoma | x| xaEl | XA | xann)
PIOC[11) | GNDIO | PIOBJ | PIOBZ/ | PIOBTY | PIOBIIO) | PIOBI(2) | PIOAD) | PIOB[tS) | PIOALTY | PIOAISy | PIOASSy | PIOAIZ) | PIOAIS) | PIOC[t4) | XAR3| | PIOE[2) | PIOE[13) | PIOE[0] | GNDLO | PIOE |p
XOEN X0 | Xo@ | xom | xoo] | xoi2l | XA | Xoits] | XAR) | XABl | XAUO] | X3 | XA[te] | Xatg)
GNDIO | PIOBI1) | PIOB[3y | PIOBi4 | PIOBG) | PIOBIBY | PIOB[(f) | PIOB[i4) | PIOAZ) | PIOAY | PIOAIS) | PIOAGY | PIOA[I1Y | PIOAI3) | PIOA[14Y | PIOCIIS) | PIOCITS) | XARz) | PIOE[) | PIOE[t] | GNDLO | o
Xoi | xo@ | xo | xoEl | X0l | Xo(t] | o4l | XA | XAl | XA | XASD | XAi2l | XA4L | XAMS] | xaie] | XARo)
21 20 19 18 17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1
1. For pins that have multiple functions, the signals are noted by their pri-
mary / secondary functions.

2. NC balls can be connected to VDD_IO or GND.

January 2005, Rev 1.1 Oki Semiconductor « 5



ML696201 / ML69Q6203 Pin Assignment Definitions and Functions

Pin Assignment Definitions and Functions

Pin Definitions

Pin Name/Function Description

A/B A = Primary Function / B = Secondary Function

Al- A = Primary Function / No Secondary Function

-/B No Primary Function / B = Secondary Function

N Active-Low Input or Output

List of Pins
BGA Pin Symbol BGA Pin Symbol BGA Pin Symbol BGA Pin Symbol

Al GNDIO Bl PIOE09/- C1 PIOEO7/- D1 PIOEO2/-
A2 PIOE11/- B2 GNDIO Cc2 PIOEO08/- D2 PIOEO3/-
A3 PIOE14/- B3 PIOE10/- C3 GNDIO D3 PIOEO5/-
A4 -IXA22 B4 PIOE13/- C4 PIOE04/- D4 GNDIO
A5 PIOC15/XA20 B5 PIOE12/- C5 PIOEO6/- D5 GNDIO
A6 PIOC13/XA18 B6 -IXA23 C6 PIOE15/- D6 VDDCORE
A7 PIOA14/XA15 B7 PIOC14/XA19 Cc7 -IXA21 D7 VDDCORE
A8 PIOA13/XA14 B8 PIOA15/XA16 Cc8 PIOC12/XA17 D8 VDDIO
A9 PIOA11/XA12 B9 PIOA12/XA13 C9 PIOA10/XA11 D9 VDDIO
A10 PIOA08/XA09 B10 PIOA09/XA10 C10 PIOAO7/XA08 D10 GNDCORE
All PIOA06/XAQ7 B11 PIOAO5/XA06 Cl1 PIOA03/XA04 D11 VDDCORE
Al12 PIOA04/XA05 B12 PIOA01/XA02 C12 PIOB13/XD13 D12 VDDIO
A13 PIOA02/XA03 B13 PIOB15/XD15 C13 PIOB09/XD09 D13 VDDIO
Al4 PIOB14/XD14 B14 PIOAO0/XA01 Cl4 PIOB05/XD05 D14 VDDIO
Al5 PIOB11/XD11 B15 PIOB12/XD12 C15 PIOC08/XRAMCS_N D15 GNDCORE
Al6 PIOB08/XD08 B16 P1OB10/XD10 Cl6 PIOCO7/XIOCS11_N D16 GNDCORE
Al7 PIOB06/XD06 B17 PIOB07/XD07 C17 PIOCO05/XIOCS01_N D17 GNDCORE
A18 PIOB04/XD04 B18 PIOB02/XD02 C18 PIOC06/XIOCS10_N D18 GNDIO
A19 PIOB03/XD03 B19 P10OB00/XD00 C19 GNDIO D19 VDDIO
A20 PIOB01/XD01 B20 GNDIO Cc20 PIOC10/XWE_N D20 GNDIO
A21 GNDIO B21 PIOC11/XOE_N Cc21 PIOC09/XROMCS_N D21 GNDIO
El PIOEOQO/- F1 -/IDEAO Gl FWR_N/IDEWR_N H1 FALE/IDECS1_N
E2 PIOEO1/- F2 -/IDEA2 G2 FRD_N/IDERE_N H2 FRB/IDERDY
E3 GNDCORE F3 -/IDEA1 G3 -/IDERST_N H3 FCLE/IDECSO_N
E4 GNDCORE F4 VDDCORE G4 VDDCORE H4 VDDIO
E18 VDDIO F18 -/XSDCLK G18 -IXSYSCLK H18 -/IXDQM1
E19 PIOC03/XBS1_N F19 PIOCOO/XWAITO G19 VDDIO H19 -/IXSDCKE
E20 PIOC04/XIOCS00_N F20 -IXSDCS_N G20 -/XRAS_N H20 AGNDRX/-
E21 PIOC02/XBS0_N F21 PIOCOL/XWAIT1 G21 -/IXCAS_N H21 AVDDTX/-
J1 -/IDEDREQ K1 -/IDEIRQ L1 OSC32K0/- M1 GNDRTC/-
J2 -/IDEDACK_N K2 -/IDENPCBRID L2 RTC_TESTMODE/- M2 OSC32K1B/-
J3 VDDRTC/- K3 32K_TESTMODE/- L3 PIOF01/IDED09 M3 FD5/IDEDO5
J4 VDDIO K4 VDDIO L4 VDDIO M4 GNDCORE
J18 -/DREQ K18 -ITCOUT L18 GNDPLL/- M18 OSC11M1B/-
J19 -/XDQMO K19 -/DREQCLR L19 USB_ATEST1/- M19 GNDPLL/-

6 « Oki Semiconductor January 2005, Rev 1.1



Pin Assignment Definitions and Functions ML696201 / ML69Q6203

List of Pins (Cont.)

BGA Pin Symbol BGA Pin Symbol BGA Pin Symbol BGA Pin Symbol
J20 AGNDTX/- K20 AGNDTX/- L20 AGNDC/- M20 AVDDC/-
J21 USB_DM/- K21 USB_DP/- L21 AVDDRX/- M21 USB_REXT/-
N1 PIOF06/IDED14 P1 PIOF04/IDED12 R1 PIOF02/IDED10 T1 FD7/IDEDO7
N2 -/IDED15 P2 PIOF05/IDED13 R2 PIOF03/IDED11 T2 PIOF00/IDEDO8
N3 FD3/IDED03 P3 TDI/- R3 TMS/- T3 TCK/-
N4 VDDCORE P4 VDDCORE R4 VDDIO T4 VDDIO
N18 0OSC11MO0/- P18 VDDCORE R18 VDDIO T18 GNDCORE
N19 VDDPLL/- P19 OSC48M1B/- R19 VSSFLA T19 ADIN3/-
N20 USB_ATESTO/- P20 0OSC48M0/- R20 AGND/- T20 ADIN2/-
N21 USB_VOREF/- P21 VDDPLL/- R21 ADINO/- T21 NC
Ul FD4/IDEDO4
U2 FD6/IDEDO6
u3 RTCK/-
U4 GNDIO
ui18 AVDD/-
u19 ADIN1/-
u20 NC
uz21 NC
V1 FD1/IDEDO1 w1 VSSFLA Y1 TDO/- AAl GNDIO
V2 FD2/IDEDO2 w2 FDO/IDEDOO Y2 GNDIO AA2 GNDIO
V3 nTRST/- w3 GNDIO Y3 GNDCORE AA3 GNDCORE
V4 GNDIO W4 GNDCORE Y4 BOOTO/- AA4 BOOT1/-
V5 VDDIO W5 IDEMODE/- Y5 EXTBUS/- AA5 TMODEO/-
V6 VDDIO W6 TMODE3/- Y6 TMODE1/- AAG6 TMODE2/-
V7 VDDCORE w7 PLLBYPASS/- Y7 TEST_RSV/- AA7 PWMOUT/-
V8 VDDIO w8 SDAT/- Y8 SCL/- AA8 PIOD14/UP_TXD
V9 VDDIO W9 PIOD15/UP_RXD Y9 PIOD13/SSIOCK1 AA9 PIOD12/SSIORXD1
V10 GNDCORE W10 PIOD10/SSIOCKO Y10 PIOD09/SSIORXDO AA10 PIOD11/SSIOTXD1
V11 GNDCORE w11 PIODQ7/CKOUTA/ Y11 VDDFLA AAll PIODO08/SSIOTXDO

CLKOUT

V12 VDDIO w12 PIODO5/WSA Y12 PIODO04/SCLA/SCL AA12 PIODO06/SDA
V13 VDDIO W13 VDDCORE Y13 PIOD02/SDD AA13 PIOD03/CKOUTD
V14 VDDCORE W14 VDDCORE Y14 VDDCORE AAl4 PIOD01/WSD
V15 GNDIO W15 GNDIO Y15 GNDIO AA15 PIODO00/SCLD
V16 GNDIO W16 RESET_N/- Y16 NC AA16 NC
V17 GNDIO w17 GNDIO Y17 GNDIO AAl7 NC
V18 NC w18 NC Y18 NC AA18 FIQ_N
V19 NC W19 NC Y19 NC AA19 NC
V20 NC W20 NC Y20 NC AA20 NC
V21 NC w21 NC Y21 NC AA21 NC

January 2005, Rev 1.1 Oki Semiconductor « 7



ML696201 / ML69Q6203

Pin Description

Pin Assignment Definitions and Functions

Primary/
Symbol I/O Description Secondary
System
OSC32K0 | 32-kHz oscillation input —
OSC32K1B (0] 32-kHz oscillation output —
0OSC48M0 | 48-MHz oscillation input —
0OSC48M1B O 48-MHz oscillation output —
OSC11MO0 | 11-MHz oscillation input —
OSC11M1B @) 11-MHz oscillation output —
RESET_N I System Reset (Active-Low) —
Mode
BOOTI[1:0] | Controls boot devices —
BOOTI[1] BOOTI[0] Boot device
0 0 MCP Flash
0 1 External Flash
1 0 AHBROM
1 1 AHBROM
EXTBUS Switches between external bus pin and GPIO. —
EXTBUS GPIO/External bus
0 GPIOO
1 External Bus
IDEMODE | Switches between IDE and NAND Flash pin —
IDEMODE NAND Flash/IDE controller
0 NAND Flash
1 IDE controller
PLLBYPASS | Sets PLL bypass mode —
PLLBYPASS PLL Mode
0 Use PLL
1 Bypass PLL — connect to GND
TEST_BS Sets Boundary Scan mode — The TEST_BS pin can be set to active only when —
boundary scan is used.
TEST_BS Boundary SCAN mode
0 Normal Mode
1 Boundary SCAN mode
TMODE [3:0] | These pins are used to switch test modes such as SCAN, TIC, JTAG-Flash, AUDIO —
A/D and D/A, and PLL.
Always set TMODE to GND level.
RTC_TESTMODE | This pin switches the Scan mode pin of the RTC section. —
32K_TESTMODE | This pin switches the test mode pin of a 32-kHz oscillator circuit. —
Debug Support
TCK I This pin is used during debugging. Normally connect this pin to GND. —
TMS | This pin is used during debugging. Normally set this input High —
8 « Oki Semiconductor January 2005, Rev 1.1



Pin Assignment Definitions and Functions ML696201 / ML69Q6203

Pin Description (Cont.)

Primary/
Symbol I/O Description Secondary
NTRST | Ihis)pin is used during debugging. Normally connect this pin to GND. (n = Active —
ow
TDI I This pin is used during debugging. Normally set this input High —
TDO 0o This pin is used during debugging. Normally, do not connect this pin to any trace —
RTCK @) This pin is used during debugging. Normally, do not connect this pin to any trace —
External Bus Address and Data
XA [23:1] O | Address of the bus that connects external RAM, external ROM, external IO and Secondary
external DRAM
XD [15:0] I/O B%ti'\tzus that connects external RAM, external ROM, external 10 and external Secondary
External Bus Controls Signal
XOE_N o External memory access read enable, Active-Low Secondary
XWE_N O External memory access write enable, Active-Low Secondary
XROMCS_N o External ROM chip select, Active-Low Secondary
XRAMCS_N o External RAM chip select, Active-Low Secondary
XBS1_N (@) External memory byte select (MSB), Active-Low Secondary
XBSO0_N (0] External memory byte select (LSB), Active-Low Secondary
XIOCS11_N o I/0 bank 1, chip select 1, Active-Low Secondary
XIOCS10_N @) I/O bank 1, chip select 0, Active-Low Secondary
XIOCS01_N o I/0 bank 0, chip select 1, Active-Low Secondary
XIOCSO00_N @) I/0 bank 0, chip select 0, Active-Low Secondary
XWAIT [1:0] | Wait signal for 1/0 bank 0/1. A device slower than the register set value can be con-| Secondary
nected by inputting this signal (wait when 1).
XSYSCLK O | AHB clock for external bus Secondary
External Bus Control Signals (DRAM)
XSDCS_N O | SDRAM chip select, Active-Low Secondary
XCAS_N @) Column address strobe (SDRAM), Active-Low Secondary
XRAS_N (0] Row address strobe (SDRAM), Active-Low Secondary
XSDCLK @) Clock for SDRAM Secondary
XSDCKE O | Clock enable (SDRAM) Secondary
XDQM1 @) Input/output mask (MSB) Secondary
XDQMO o Input/output mask (LSB) Secondary
DMA Control
DREQ | DMA request signal. This signal is used if the DREQ type is set by the DMA Secondary
controller.
DREQCLR (0] DREQ signal clear request. Secondary
The DMA device turns off the DREQ signal when this signal is output.
TCOUT (0] This signal notifies the DAM device that the last transfer has been started. Secondary
General-purpose 1/O Port
PIOA[15:0] I/O | This is a general-purpose port. — Because this port has a secondary function, it Primary
cannot be used as a port if its secondary function is used.
PIOB[15:0] I/O | This is a general-purpose port. — Because this port has a secondary function, it Primary
cannot be used as a port if its secondary function is used.
PIOC[15:0] I/O | This is a general-purpose port.. — Because this port has a secondary function, it Primary
cannot be used as a port if its secondary function is used.
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Pin Description (Cont.)

Pin Assignment Definitions and Functions

Primary/
Symbol I/O Description Secondary
PIOD [15:0] I/O | This is a general-purpose port.. — Because this port has a secondary function, it Primary
cannot be used as a port if its secondary function is used.
PIOE[15:0] I/O | This is a general-purpose port. Primary
PIOE[15] is 5-V tolerant.
PIOE[15:12] can be used as IRQ (interrupt requests)
PIOF[6:0] /0 | This is a general-purpose port.. — Because this port has a secondary function, it Primary
cannot be used as a port if its secondary function is used.
uPLAT-SIO/UART
UP_RXD | pPLAT SIO (UART) receive data Secondary
UP_TXD (0] uPLAT SIO (UART) transmit data Secondary
IDE
IDEA [2:0] @) IDE controller address Secondary
IDED [15:0] I/O | IDE controller data Secondary
IDERE_N (@) IDE controller read enable, Active-Low Secondary
IDEWR_N (0] IDE controller write enable, Active-Low Secondary
IDERDY | This allows the IDE controller's 1/0O cycle extension. Secondary
IDERST_N (0] Reset signal, Active-Low Secondary
IDECS1_N @) IDE controller status/control select signal, Active-Low Secondary
IDECSO_N (@) IDE controller data/command select signal, Active-Low Secondary
IDEDREQ I IDE controller DMA request Secondary
IDEDACK_N (@) IDE controller, DMA acknowledge, Active-Low Secondary
IDEIRQ I IDE controller interrupt input Secondary
IDENPCBRID I This detects the IDE primary cable ID. Secondary
Flash
FD[7:0] I/O | NAND Flash data Primary
FRD_N @) NAND Flash read enable, Active-Low Primary
FWR_N (0] NAND Flash write enable, Active-Low Primary
FRB I NAND Flash ready/busy (1 = ready, 0O = busy) Primary
FALE (0] NAND Flash address latch enable Primary
FCLE @) NAND Flash command latch enable Primary
USB
USB_DP I/O | USB DP input/output Primary
USB_DM I/O | USB DM input/output Primary
USB_REXT I USB REXT pin Primary
USB_VOREF (0] VoRef pin for USB TEST Primary
USB_ATEST [1:0] 0] USB ANALOG TEST pin 1-0 Primary
I°S Reception
ICLKOUTA/CLKOUT @) 1S receive system clock Secondary
SDA | 12S receive data Secondary
WSA I/0 | 12S receive channel select Secondary
SCLA/SCL I/0 | I12S receive transfer clock Secondary

12S Transmission
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Pin Assignment Definitions and Functions

Pin Description (Cont.)

ML696201 / ML69Q6203

Primary/
Symbol I/O Description Secondary
CKOUTD @) 1°S transmit system clock Secondary
SDD 0] 12S transmit data Secondary
WSD I/0 | I12S transmit channel select Secondary
SCLD I/0 | 12S transmit transfer clock Secondary
1’c
SDAT I/0 | I2C transmit/receive data Primary
SCL O |I2C clock output Primary
SSIO
SSIOCK [1:0] 1/0 | SSIO clock pins 0 and 1 Secondary
SSIORXD [1:0] | SSIO receive data input 1 Secondary
SSIOTXD [1:0] (0] SSIO transmit data output 1 Secondary
PWM
PWMOUT 0 |PWM output | Primary
A/D Converter
ADIN [3:0] | | ADC input (CH3/2/1/0) | Primary
Interrupt
FIQ_N @) | Fast interrupt request | Primary
Power Supply
VDD_CORE Core logic power supply pin 1 —
GND_CORE Core logic GND pin 1 —
VDD_PLL PLL power supply pin 1(core level) —
GND_PLL PLL GND pin 1 —
VDD_IO 10 power supply pin 1 —
GND_IO 10 GND pin 1 —
AVDD Power supply for 10-bit A/D C (10 level) —
AGND GND for 10-bit A/D C —
VDD_RTC Power supply for RTC (core level) —
GND_RTC GND for RTC —
AVDD_RX Power supply for USB (IO level) —
AGND_RX GND for USB —
AVDD_TX Power supply for USB (IO level) —
AGND_TX GND for USB —
AVDD_C Power supply for USB (IO level) —
AGND_C GND for USB —
VDD_FLA Power supply for FLASH (IO level) —
GND_FLA GND for FLASH —
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Electrical Characteristics

Absolute Maximum Ratings

Electrical Characteristics

(Exceeding these maximum ratings could cause damage or lead to permanent deterioration of the device)

Item Symbol Conditions Rating Unit
Digital power supply voltage (core) B VDb _CORE -0.3t0 +2.0
Digital power supply voltage (1/0) [4 Vop_ 10 -0.3to +4.6
PLL power supply voltage [°] Vbp_pLL -0.3to +2.0
RTC power supply voltage [ Vpb RTC -0.3t0 +2.0
USB power supply voltage 3] VDD:USB ¢|| Sg‘;; ov -0.3to +4.6 \%
Analog power supply voltage (! AVpp A -0.3to +4.6
Input Voltage Vv, -0.3t0 Vpp |0+0.3
Output Voltage Vo -0.3t0 Vpp |0+0.3
Analog input voltage Va -0.3to AVpp
Power dissipation Pp Tp=70°C tbd mw
Storage temperature Tsta - -50 to +150 °C
1. Vop_core: Vob_pLL
2. Vpp_jo
3. Vbp_ac: Voo _apc: Voo _He: Vob_copec
4. Vpp_rrc
5. AVpp_rx, AVpp_1x AVpD_C
6. AVpp
Recommended Operating Conditions (GND =0V
Item Symbol Conditions Minimum | Typical Maximum Units
Digital power supply voltage (core) Vbb_CcorE 1.35 15 1.65
Digital power supply voltage (I/O) Vbp_10 2.7 3.3 3.6
PLL power supply voltage Vpp pL | Vop 102 VDD _CORE 1.35 15 1.65 v
RTC power supply voltage Vbp RTC 1.35 15 1.65
USB power supply voltage Vb _usB 3.0 3.3 3.6
Analog power supply voltage AVpp AVpp = Vpp 10 2.7 3.3 3.6
CPU operating frequency fosc tbd - 120 MHz
OSC11M oscillating frequency fc11 - 11.2896 - MHz
OSC32k oscillating frequency fcao - 32.768 - kHz
Temperature of operation Ta -30 25 70 °C
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Electrical Characteristics

DC Characteristics (Vpp corg =1.35t0 1.65V, Vpp j0=2.7103.6 V, T4 =0to +70°C)

ML696201 / ML69Q6203

Parameter Symbol Condition Min. Typ. Max. Unit
“H” input voltage ** Vb1 22 — Vpp_10+0.3

“L” input voltage ** Vi1 -0.3 — 0.6

“H” input voltage *2 Vin2 2.2 — 5.5

“H” input voltage *3 Vius 0.8xVpp _RTC — Vpp_rTct0.3

“L” input voltage *3 ViLs -0.3 — 0.2xVpp _RTC

“H” input voltage ** Viga 0.8xVpp 10 — Vpp_10+0.3

“L” input voltage ** ViLa -0.3 — 0.2xVpp |0

“H” output voltage ** Vout loy = —2 MA/—4 mA/—6 mA ™ 2.2 — — v
“H” output voltage *8 Vouz Vpp 10=3.0103.6V 2.2 — —

“L” output voltage ** VoL1 loL =—2 MA/—4 mA/—6 mA ™ — 0.4

“H” output voltage *’ Vous 0.8xVpp RTC — —

“L” output voltage *’ VoLs — 0.2xVpp RrTC

“H” output voltage *® Voua 0.8xVpp |0 — —

“L” output voltage *® VoLa — 0.2xVpp |0

Input leakage current *° i1 V=0V /Vpp i0 -10 — 10

Input leakage current *1° L2 V,=0V/55V -10 — 10

Input leakage current *1* liLs V, =0V -200 —66 -10

Input leakage current *1* liLa Vi =Vpp 10 -10 — 10

Input leakage current *12 s V=0V -10 — 10 hA
Input leakage current *12 liLe Vi =Vpp 10 10 66 200

Input leakage current *8 7 V=0V /Vpp |0 -1 — 1

Input leakage current * s Vo =0V /Vpp 10 -0.15 — 0.15

Supply current (RTC Ibb rTC Vpp rTC = 2.5V — — 50

section) - (Only the RTC section is powered on) HA
Supply current (Core Ibb_core — — 200 mA
section)
Notes

*1 Normal pins (including pulled-up and pulled-down pins)

*2 5-V tolerant pins

*3 OSC32K0, RTC_TESTMODE, and 32K_TESTMODE pins

*4 OSC48M0 and OSC11MO pins

*5 Dependent on drive currents of pins

*6 IDE related pins
*7 Pins for 32-kHz oscillator

*8 Pins for 48-MHz and 11-MHz oscillators

*9 Normal pins

*10 Normal pins

*11 Pulled-up pins
*12 Pulled-down pins
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ML696201 / ML69Q6203 Electrical Characteristics

A/D Converter Characteristics (VDD_CORE =1.35t0 1.65 V, VDD 10=2.7t0 3.6 V; T, =-30to +70°C)

Parameter Symbol Condition Min. Typ. Max. Unit
Resolution n — — — 10 bit
Linearity error EL Analog input source — tbd —
Differential linearity error Ep impedance — thd —
Zero-scale error Ezs Ri<TBD k& — tbd — LS8
Full-scale error Ers — tbd —
Conversion time tcony — 6.7 — — us
Throughput rate — 10 — 200 kHz

Definition of Terms:

1.

Resolution Minimum input analog value that can be discriminated

In a 10-bit converter, the number of discrete steps is equal to 210 (= 1024), where 10 is the resolution of the converter, so the voltage from Vggr to
AGND can be divided with 1024.

Linearity error is the deviation between the ideal conversion characteristic and the actual conversion characteristic of a 10-bit analog-to-digital converter
(not including quantization error).

The ideal conversion characteristic can be obtained by dividing the voltage from Vger to AGND into 1024 equal steps.

Differential linearity error indicates the smoothness of conversion characteristics. The range of the analog input voltage that corresponds to one converted
bit of digital output is ideally 1 LSB = (Vggr - AGND) /1024. The differential linearity error is the deviation between this ideal bit size and the bit size at an
arbitrary point in the conversion range.

Zero-scale error is the deviation between the ideal conversion characteristics and actual conversion characteristics at the point where the digital output
changes from “000h” to “001h”.

Full-scale error is the deviation between the ideal conversion characteristics and actual conversion characteristics at the point where the digital output
changes from “3FEh” to “3FFh”.
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PACKAGE DIMENSIONS
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P-LFBGA272-1515-0.65-MC-1_|

INDEX MAR! .3

0. 5[S{A

Oki Electric Industry Co.,Ltd.

]

Qa0
o0Q00g 0000y
Q00000000 oG
nonoonoogg:

[<1-1=1-]
QO00
agoo
QOG0
QQ00
agoo

QO OOQU00 R0 RO0ROI00R00
[riadeielaleivfalvlal Jelalriolalelvle]sle]
0000000000 00 0000d00
[el=Reimlefnledolele] Lelefeleleelelsleln]
“HNurmErusSZ Al SRdEAAAYN

MTYNYNMTRFAALEIJHAFENCDOA

NDEX MARK

Package material Epoxy resin
Ball material SniPb

Fackage weight (g} 051 TYP.

Rev. Mo./Last Revised 1/May 25, 2004

+ 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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Related Oki Documents for the ML696201 and ML690Q6203

Document Date

Related ARM Documents for the ML696201 and ML690Q6203

Document
ARMO946E™ Technical Reference Manual
ARM Architecture Reference Manual
Revision History
Revision
Number Date Changes from Previous Revision
Revision 1.0 October, | Preliminary release of the document
2004
Revision 1.1 January, Feature list modified, FIQ and IREQ signals added to Block Diagram. Part Numbers modified.
2005
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Notice

The information contained herein can change without notice owing to product and/
or technical improvements.

Please make sure before using the product that the information you are referring
to is up-to-date.

The outline of action and examples of application circuits described herein have
been chosen as an explanation of the standard action and performance of the
product. When you actually plan to use the product, please ensure that the out-
side conditions are reflected in the actual circuit and assembly designs.

Oki assumes no responsibility or liability whatsoever for any failure or unusual or
unexpected operation resulting from misuse, neglect, improper installation, repair,
alteration or accident, improper handling, or unusual physical or electrical stress
including, but not limited to, exposure to parameters outside the specified maxi-
mum ratings or operation outside the specified operating range.

Neither indemnity against nor license of a third party's industrial and intellectual
property right,etc.is granted by us in connection with the use of product and/or the
information and drawings contained herein. No responsibility is assumed by us for
any infringement of a third party's right which may result from the use thereof.
When designing your product, please use our product below the specified maxi-
mum ratings and within the specified operating ranges, including but not limited to
operating voltage, power dissipation, and operating temperature.

The products listed in this document are intended for use in general electronics
equipment for commercial applications (e.g., office automation, communication
equipment, measurement equipment, consumer electronics, etc.). These products

are not, unless specifically authorized by Oki, authorized for use in any system or
application that requires special or enhanced quality and reliability characteristics
nor in any system or application where the failure of such system or application
may result in the loss or damage of property, or death or injury to humans. Such
applications include, but are not limited to: traffic control, automotive, safety, aero-
space, nuclear power control, and medical, including life support and
maintenance.

Certain parts in this document may need governmental approval before they can
be exported to certain countries. The purchaser assumes the responsibility of
determining the legality of export of these parts and will take appropriate and nec-
essary steps, at their own expense, for export to another country.

Oki Semiconductor reserves the right to make changes in specifications at any-
time and without notice. This information furnished by Oki Semiconductor in this
publication is believed to be accurate and reliable. However, no responsibility is
assumed by Oki Semiconductor for its use; nor for any infringements of patents or
other rights of third parties resulting from its use. No license is granted under any
patents or patent rights of Oki.

Trademarks:

uPlat and Advantage are trademarks of Oki Semiconductor. ARM, ARM7TDMI,
and the ARM Powered Logo are registered trademarks, and AMBA, ARM7, and
Multi-ICE are trademarks of Advanced RISC Machines, Ltd.
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