FUJITSU SEMICONDUCTOR

32-bit ARM™ Cortex™-M3 based Microcontroller

=M3% MB9B610T Series

MB9BF616S/T, MBO9BF617S/T, MBOBF618S/T

B DESCRIPTION

The MB9B610T Series are highly integrated 32-bit microcontrollers dedicated for embedded controllers
with high-performancand competitive cost.

These series are based on the ARM Cortex-M3 Processor with on-chip Flash memory and SRAM, and has
peripheral functions such as Motor Control Timers, ADCs and Communication IntetflBRsWART,
CSIO, FC, LIN, Ethernet-MAC).

The products which are described in this data sheet are placed into TYPE2 product categories in "FM3
Family PERIPHERAL MANUAL".

Note: ARM and Cortex are the trademark®\BfM Limited in the EU and other countries.
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B FEATURES

® 32-bit ARM Cortex-M3 Core
Processor version: r2pl
Up to 144MHz Frequency Operation
Memory Protection Unit (MPU): improves the reliability of an embedded system
Integrated Nested Vectored Interrupt Contro{d¥IC): 1 NMI (non-maskable interrupt) and 48
peripheral interrupts and 16 priority levels
24-bit System timer (Sys Tick): System timer for OS task management

® On-chip Memories

[Flash memory]
Up to 1 Mbyte
Built-in Flash Accelerator Systewith 16Kbyte trace buffer memory
The read access to Flash memory can be achieitledut wait cycle up to operation frequency of
72MHz. Even at the operation frequency more ffi2kiHz, an equivalent access to Flash memory can
be obtained by Flashccelerator System.
Security function for code protection

[SRAM]
This Series contain a total of up to 128Kbyte on-chip SRAM memories. This is compaaed of
independent SRAM (SRAMO, SRAM1). SRAMO is connected to I-code bus or D-code busex-Uiart
core. SRAML1 is connected to System bus.

SRAMO : Up to 64Kbyte
SRAM1 : Up to 64Kbyte

) External Bus Interface
- Supports SRAM, NOR and NAND Flash device
Up to 8 chip selects
8/16-bit Data width
Up to 25-bit Address bit
Supports Address/Data multiplex
Supports external RDY input

® USB Interface (Max 2channels)
USB interface is composed of Function and Host.

[USB function]
USB2.0 Full-Speed supported
Max 6 EndPoint supported
EndPoint 0 is control transfer
EndPoint 1, 2 can be selected Bulk-transfer, Interrupt-transfer or Isochronous-transfer
EndPoint 3 - 5 can be selected Bulk-transfer or Interrupt-transfer
EndPoint 1 - 5 is comprised Double Buffer

[USB host]
USB2.0 Full/Low speed supported
Bulk-transfer, interrupt-transfemd Isochronous-transfer support
USB Device connected/dis-connected automatically detect
IN/OUT token handshake packet automatically
Max 256-byte packet-length supported
- Wake-up function supported

o
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® Ethernet - MAC (Max 2channels)

Compliant with IEEE802.3 specification
10Mbps / 100 Mbps data transfer rates supported
MII/RMII for external PHY device supported.

MIl: Max 1channel

RMII: Max 2hannels
Full-Duplex and Half-Duplex mode supported.
Wake-ON-LAN supported
Built-in dedicated descriptor-system DMAC
Built-in 2Kbyte Transmit FIFO and 2Kbyte Receive FIFO.
Compliant IEEE1558-2008 (PTP)

® Multi-function Serial Interface (Max 8channels)
- 4 channels with 16stepsx9-bit FIFO (ch.4 torgh4 channels withowIFO (ch.0 to ch.3)
Operation mode is selectable frane followings for each channel.
UART
CsIo
LIN
1C
[UART]
+ Full-duplex double buffer
Selection with or without parity supported
Built-in dedicated baud rate generator
External clock available as a serial clock
Hardware Flow control : Automatically contrhie transmission by CTS/RTS (only ch.4)
- Various error detect functions available (padtrors, framing errors, and overrun errors)

[CSIO]
Full-duplex double buffer
Built-in dedicated baud rate generator
Overrun error detect function available
[LIN]
- LIN protocol Rev.2.1 supported
Full-duplex double buffer
Master/Slave mode supported
LIN break field generate (can be changed 13 to 16-bit length)
LIN break delimiter generate (can be changed 1 to 4-bit length)
- Various error detect functions available (pasgtrors, framing errors, and overrun errors)
[*C]
Standard mode (Max 100kbps) / High-speed mode (Max 400kbps) supported

® DMA Controller (8channels)
DMA Controller has an independent bus for CPU, so CPU and DMA Controller can procesansousty.

8 independently configured and operated channels
- Transfer can be started by software or request from the built-in peripherals
- Transfer address ea: 32-bit (4Gbyte)
- Transfer mode: Block transfer/Burst transfer/Demand transfer
- Transfer data type: byte/half-word/word
- Transfer block count: 1 to 16
Number of transfers: 1 to 65536

©
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® A/D Converter (Max 32channels)
[12-bit A/D Converter]

Successive Approximation Register type

Built-in 3units

Conversion time: 1/5@5V

Priority conversion availde (priority at 2levels)

Scanning conversion mode

Built-in FIFO for conversion datstorage (for SCAN conversion: dtéps, for Priority conversion:
4steps)

® Base Timer (Max 16channels)
Operation mode is selectable frdhe followings for each channel.

16-bit PWM timer
16-bit PPG timer
16/32-bit reload timer
16/32-bit PWC timer

® General Purpose I/0O Port
This series can use its pins as I/O ports when thepatrused for external bos peripherals. Moreover,
the port relocate function is built in. It can set which 1/O port the peripheral function can be allocated.

Capable of pull-up control per pin
Capable of reading pin level directly
Built-in the port relocate function

Up 154 fast I/O Ports@176pin Package
Some pin is 5V tolerant 1/O.

® Multi-function Timer (Max 3units)
The Multi-function timer is composed of the following blocks.

16-bit free-run timer x 3ch./unit
Input capture x 4ch./unit
Output compare x 6¢h./unit

- A/D activating compare x 3ch./unit
- Waveform generator x 3ch./unit

16-bit PPG timer x 3ch./unit

The following function can be used to achieve the motor control.

PWM signal output function

DC chopper waveform output function
Dead time function

Input capture function

- A/D convertor activate function

DTIF (Motor emergency stop) interrupt function

® Quadrature Position/Revolution Counter (QPRC) (Max 3channels)
The Quadrature Position/Revolution Counter (QPRC) is used to measure the position of the position
encoder. Moreover, it is possible to use up/down counter.

- The detection edge of the three external eirgnit pins AIN, BIN and ZIN is configurable.

16-bit position counter
16-bit revolution counter

- Two 16-bit compare registers

e
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® Dual Timer (32/16-bit Down Counter)
The Dual Timer consists of two programmable 32/16-bit down counters.
Operation mode is selectable frahe followings for each channel.

Free-running
Periodic (=Reload)
One-shot

® Watch Counter
The Watch counter is used for wake up from power saving mode.

Interval timer: up to 64s (Max)@ Sub Clock : 32.768kHz

® External Interrupt Controller Unit
Up to 32 external interrupt input pin
Include one non-maskable interrupt(NMI)

® Watch dog Timer (2channels)
A watchdog timer can generate interrupts.oeset when a time-out value is reached.

This series consists of two different watchdag$1ardware" watchdog and a "Software" watchdog.

"Hardware" watchdog timer is clocked by low spésternal CR oscillatoTherefore, "Hardware"
watchdog is active in any power saving mode except STOP.

® CRC (Cyclic Redundancy Check) Accelerator
The CRC accelerator helps a verify dtasmission or storage integrity.

CCITT CRC16 and IEEE-802.3 CRC32 are supported.

CCITT CRC16 Generator Polynomial: 0x1021
IEEE-802.3 CRC32 Generator Polynomial: 0x04C11DB7

® Clock and Reset

[Clocks]
Five clock sources (2 external oscillators, 2 internal CR oscillator, and Main PLL) that are dynamically
selectable.
Main Clock : 4MHz to 50MHz
SubClock : 32.768kHz

High-speed internal CR Clock  : 4MHz
Low-speed internal CR Clock  : 100kHz
Main PLL Clock

[Resets]
- Reset requests from INITX pin
Power on reset
Software reset
- Watchdog timers reset
Low voltage detector reset
Clock supervisor reset

DS706-00014-2v0-E FUﬁTSU 5
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® Clock Super Visor (CSV)
Clocks generated by internal CR oscillators are used to supervise abnormality of the external clocks.

External OSC clock failure (clockag) is detected, reset is asserted.
External OSC frequency anomaly is detected, interrupt or reset is asserted.

® | ow-Voltage Detector (LVD)

This Series include 2-stage monitoring of voltage on the VCC pins. When the voltage fali$heelo
voltage has been set, Low-Voltage Detector generates an interrupt or reset.

LVDZ1: error reporting via interrupt
LVD2: auto-reset operation

® | ow-power Mode
Three power saving modes supported.

SLEEP
- TIMER
STOP

® Debug
- Serial Wire JTAG Debug Port (SWJ-DP)
Embedded Trace Macrocells (ETM) providemprehensive debug and trace facilities.

® Power Supply
Four Power Supplies

- Wide range voltage VCC = 2.7V to 5.5V

- USBVCCO = 3.0V to 3.6V: for USB ch.0 I/O voltage, when USB ch.0 is used.
= 2.7V to 5.5V: when GPIO is used.

- USBVCC1 = 3.0V to 3.6V: for USB ch.1 I/O voltage, when USB ch.1 is used.
= 2.7V to 5.5V: when GPIO is used.

- ETHVCC = 3.0V to 5.5V: for Ethernet I/O voltage, when Ethernet is used.

= 2.7V to 5.5V: when GPIO is used.
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B PRODUCT LINEUP
® Memory size

Product name MB9BF616S/T MB9BF617S/T MB9BF618S/T
On-chip Flash 512Kbyte 768Kbyte 1Mbyte
On-chip RAM 64Kbyte 96Khbyte 128Kbyte
® Function

MB9BF616S MB9BF616T
Product name MB9BF617S MBOBF617T
MB9BF618S MB9BF618T
Pin count 144 176/192
Cortex-M3
CcPU | Freq. 144MHz

VCC: 2.7V to 5.5V
(USBVCCO: 3.0V to 3.6V)
(USBVCCL1: 3.0V to 3.6V)
(ETHVCC: 3.0Vto 5.5V)

Power supply voltage range

USB2.0 (Function/Host) 2ch. (Max)
Ethernet-MAC 2ch.(Max) Mll: 1ch. / RMII: 2ch.(Max)
DMAC 8ch.

External Bus Interface

Addr: 19-bit (Max)
R/W data: 8/16-bit (Max)
CS: 8 (Max)
Support: SRAM,
NOR & NAND Flash

Addr: 25-bit (Max)
R/W data: 8/16-bit (Max)
CS:8 (Max)
Support: SRAM,
NOR & NAND Flash

Multi-function Serial Interface 8ch. (Max)
(UART/CSIO/LIN/I’C) ch.4 to ch.7: FIFO (16steps x 9-bit), ch.0 to ch.3: No FIFO
Base Timer
(PWC/Reload timer/PWM/PPG) 16¢h.(Max)
A/D
activation | 3ch.
compare
Input 4ch.
capture
MF- JFree-run ) 5, 3 units (Max)
Timer |timer
Output 6ch.
compare
Waveform 3ch.
generator
PPG 3ch.
QPRC 3ch(Max)
Dual Timer 1 unit
Watch Counter 1 unit
CRC Accelerator Yes
Watchdog timer 1ch. (SW) + 1ch. (HW)
External Interrupts 32pins (Max)+ NMI x 1
I/O ports 122pins (Max) 154pins (Max)
12-bit A/D converter 24ch. (3 units) 32ch. (3 units)
CSV (Clock Super Visor) Yes
LVD (Low-Voltage Detector) 2ch.
Built-in High-speed AMHZ+ 2%)
CR Low-speed 100kH¥£Typ)
Debug Function SWJ-DP/ETM

Note: All signals of the peripheral function in each product cannot be allocated by limiting the pins of package.
It is necessary to use the port relocate function of the General 1/0O port according to your function use.
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B PACKAGES
Product name MB9BF616S MB9BF616T
Package MB9BF617S MB9BF617T
MB9BF618S MB9BF618T
LQFP: FPT-144P-M08 (0.5mm pitch) o -
LQFP:  FPT-176P-MO07 (0.5mm pitch) O
BGA: BGA-192P-M06 (0.8mm pitch) O

O : Supported

Note: See BPACKAGE DIMENSIONS" for detailed information on each package.
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B PIN ASSIGNMENT

* FPT-176P-M07

MBO9B610T Series

vee [ 1

PAOIRTO20_0ITIOAD8_OIFRCK_0

PAURTO21_0ITIOADS_0/IC10_0

PA2IRTO22_0ITIOALO_O1IC11_0

PAYRTO23_ OITIOALL OIIC12_0

PAARTO24_OITIOAL2_0/IC13_O/INT03_0

PASIRTO25_OITIOAI3_D/INT10_2

POSITRACEDOITIOADS_2/SIN4_2/INT00_1

POGITRACEDUTIOROS_2/SOT4_2/INTOL_1

POTITRACED2IADTG_0ISCKA_2

POBITRACEDYITIOA0D_2/CTS4 2

POSITRACECLKITIOB00_2/RTS4 2/DTTI2K 0 | 12

PSOINTO0_D/AINO_2/SING_LIRTO10_0/IC20_OMOEX_0 | 13

PSUINTOL_ W/BINO_2/SOT3_UIRTO11_0/iC21_OMWEX 0 | 14

PS2/INT02_01ZIN0_2/SCK3_LIRTO12_01C22_0MDQumo_0 | 15

PSWSING_0ITIOAO]_2/INTO7_2IRTO13_0/IC23_OMDQM1_0 | 16

PS4SOTE_OITIOBOL_2IRTOL4 OMALEO | 17

PSS/SCKS_0/ADTG_LURTO15_OIMRDY_0

PSB/SINI_D/INTOB_2ITIOA09_2/DTTIIX_OIMNALE 0

P57/SOT1_OITIOB09_2/INT16_LMNGLE 0

PSB/SCK1_OTIOALL_2/INTL7_UMNWEX_0

POISIN7_OITIOB1L 2/INT09_2IMNREX_0

PSAISOT7_OITIOAL3_L/INT18_1MCSX0_0

PSBISCK7_OITIOB13_L/INTIS_UMCSX1_0

PsCITIOADs 2iINT28 nc20_1 | 25

PEDITIOR06 21INT29 0DTTI2X 1 | 26

vss

P30/AING_0TIOB00_LINT0S 2 | 28

P3UUBING_OITIOBOL_USCKG_UINTO4 2 | 20

Pa2/ZING_O/TIOB02_1/SOT6_LNTos 2 | 30

PANINTO4_0ITIOB03_USING_UADTG 6 | a1

PAIFRCK0_0ITIOB04 1

P35/1C03_OTIOB0S_INT08_1

PIBICO2_OISING_2/INTOS_LITIOAL2_2IMCSX2_0

PATIICO1_ISOTS_2/INT10_UTIOB12 2IMCSX3_0

P3BIC00_0/SCKS_2/INT11_UMCLKOUT O

POIDTTIOX 0/ADTG 2 | 37

PanRTO00 OTIOAD_L | 38

paeiRTO0L OmIoALL | 39

PacRTO0Z 0moA0z 1 | a0

PIDIRTOS 0mIoAOs 1 | a1

PIEIRTOD4_OTIOAGA L | 42

PAFIRTODS_OITIOADS 1

vss

(TOP VIEW)
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vss
PE3IUDPL

Pa2IUDML

useveet

PESIERCK2_OINMIX

P20INTOS_ DICROUT_O/UHCONXUAINI_/MAD18_0
P2UISING_D/INTOS_UBINI_1
PZ2ANSLISOTO_0TIOB07_LZINI_1
PZYANSISCKO_OTIOAD?_UIRTO00_1
P2AANZISING_LINTO1_2IRTO01 UMAD7_0
P2SIANZBISOT2_1IRTOO2 IMADIE_0
P2B/ANZ7ISCK2_LIRTOO3 IMAD15.0

P27IANZBIINTC2 2/RTO0A_UMADLA O
P2UANZSIADTG_4INT09_IRTO0S_UIMADI3 0
P2IANZAMADIZ_0
PBTIANZATIOB12_1/INT23 0ZIN2_2
PBAAN2ZITIOAL2 1/SCKO_2INT22_OIBINZ_2
PBS/AN2L/TIOB11_L/SOTO_2/INT21_/AINZ_2
PBAANZO/TIOAL1_UISING_2/INT20_0
PBIANISITIOB10_1/INTIS_0
PBANIEITIOAL0_USCKT_2INT15 0
PBUANYITIOB09_USOT7_2INTL7 0
PBO/ANIG/TIOADS_LISINT_2/INT16_0

vss

avss

Avei

avee
PIFIANISIADTG,S/INT29_LTIOB 15 2IFRCKO_UMADI1 D
PIEIANLAIRTS4_UINT25_UTIOALS 2IDTTIOX_UMAD10_ 0
PIDIANIAICTS4_L/INT27_UTIOB14_21IC03_UMAD0_0
PAC/ANIZISCKA_LINTZ6_LITIOAL4 _2/IC02_UMADOS_0
PUBIANLI/SOT INT25_1/TIOB13 2/ICOL_UMADO7 0
PLAANLOISING_ VINTOS_LITIOAL 21C00_UMADOS O
PLOANDISCK2_2INT22_UMADOS_ 0
PIGANGISOT_2INT21_UMADOA 0
PLTIANGTISINZ_2/INTOA_UMADGS_ 0
PLS/ANDBISCKO_UINT20_UMADOZ_0
PISIANOSISOTO_LICO3 2/MADOL O
PLUANOUSING_LINTO3_1IC02_2IMADD0_0
PLYANGYSCKI_UICOL 2IMCSX4_0
P1ZANGISOT_11C00_2IMCSX5_0
PLUANOUSINA_L/INTO2_UIFRCKO_2/MCSX5 0
PLOANOOMCSXT_0

vee

<Note>

The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.

Use the extended port function register (EPFR) to select the pin.

TIOA09 0, TIOA09 1, and TIOA09 2 cannot be used as the external startup trigger input (TGIN signal) at
1/0 mode 1 (timer full mode) of the Base Timer. SeBdse Timer

details.

in AHANDLING DEVICES" for

DS706-00014-2v0-E
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* FPT-144P-M08
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vee [ 1 108 | vss
PAOIRTOZ0_OTIOAD8_OIFRCK10 | 2 107 | peauDPL
PAURTO21 OTIOADS_0IC10.0 | 3 106 | pe2uom1
PAZIRTO22 OTIOALO_ONC11 0 | 4 105 | ussvect
PAYRTOZ3 OIOALL ONC12.0 | 5 104 | PROFRCK2_OINMIX
PAUIRTO24_OITIOALZ_0/IC13_0INTO3_0 | 6 103 | P20/INTOS_OICROUT_OIUHCONXU/AINI_LIMADIS_0
PASIRTO25_O/TIOAL3 OINT10 2 | 7 102 | P2USINO_OINTOS_UBINL_1
POSITRACEDOITIOAOS 2/SING_2INT00_1 | 8 101 | P22/AN3USOTO_OTIOBO7_UZINI_1
POSITRACEDL/TIOR0S 2/S0T4_2INToL1 | 9 100 | P2IANBOISCKO_OITIOA07_URTO00_1
POTITRACEDZIADTG_O/SCK4 2 | 10 99 | P2AANZ9ISINZ_LINTOL 2IRTOD_LIMADI7_0
POBITRACEDYTIOA0 2CTS4 2 | 11 96 | P2SIANZSOT2_URTOU2 LMADIS 0
POSITRACECLKITIOB00_2IRTS4_2I0TTI2X 0 | 12 97 | P2sIANZ7ISCK2_URTO0S_UIMADIS 0
PSOINTO0_DIAING_2ISIN3_URTO10_0/IC20_OIMOEX_0 | 13 9 | P27IANZGINTOZ_2IRTOO4_UMAD1A O
PSUINTOL O/BINO_/SOT3_LIRTOLL 01C21_OMWEX 0 | 14 95 | PZHIANZSIADTG_4/INTOS_/RTOOS_UMADI3 0
PS2/INT02_01ZIN0_2ISCK3_UIRTO12 01IC22_OIMDQMO_0 | 15 91 | PaoiaNz4mMADLZ 0
PSUSING_OITIOAD1_2/INTO7_2IRTO13 0/1C23_OMDQMI_0 | 16 s | vss
PSAISOT6_O/TIOB0L_2IRTOL4 OMALE 0 | 17 @ | avss
PSSISCK6_D/ADTG_URTO1S OMRDY.0 | 18 o1 | aven
s NTos 2N 20T oMALE S | 5 LQFP - 144 | e
PSTISOTI_0/TIOB08_2/INT16_UMNCLE O | 20 89 | PIF/ANISIADTG_S/NTZ9_LTIOB15_2IFRCKO_UMAD1I_O
PSYSCKI_OTIOALL 2IINT17_UMNWEX_ 0 | 21 8 | PIZANI4RTSS_UINT28 LTIOALS 2IDTTIOX_UMAD10 O
PSISINT_OTIOBLL 2IINTOS_ZMNREX_0 | 22 7 | PIO/ANIYCTSS_UINT27_UTIOB14_2IC03_UMADOS_O
PSAISOT7_OITIOAL3_UINTI8_UMCSX00 | 23 B | PICIANIZISCKA_LINT26_LITIOALS 2/IC02_UMADOG_0
PSBISCK7_0ITIOB13_INTI0_UMCSXL0 | 24 B | PIBANLUSOT4_LINTZ5 LITIOB13 2/ICOL_UMADO7_0
vss | 2 81 | PLAANLOISING LINTOS_LITIOAL3 2IIC00_LIMADOS_0
P3IIC02_0ISINS_2/INTOS_UTIOALZ 2IMCSX2.0 | 26 53 | PISIANOISCK2_2IINTZ2 1IMADOS_0
P3TIICOL_OISOTS_2INTI0_LTIOB12_2MCSXa.0 | 27 B2 | PIBIANOBISOTZ_2IINT21_UIMADOAO
P3ICO0_0ISCKS_2/INT11_UMCLKOUT 0 | 28 81 | PL7IANOTISINZ_2/INTO4_UMADO3_ O
P3UIDTTIOX 0ADTG 2 | 20 0 | PISIANOBISCKO_UINTZ0_1IMADO2_0
PIAIRTO00_0/TIOA0D 1 | 30 79 | PISIANOSISOTO_1IC03_2IMADO1O
PIBIRTO0I_ OTIOAOIL | 31 78 | PLUIANOHSING_LINTO3 1/1C02_2IMADO0_O
PACIRTO0Z OTIOAG2 1 | 32 77 | PryANOYSCK1_LICOL 2IMCSX4_0
PADIRTO03. OTIOAOS 1 | 33 76 | PI2IANOZISOTI_LICO0_2IMCSX5_0
PIERTO04_0/TIOAGA 1 | 34 75 | PLUANOUSINI_UINTO2 1/FRCKO_2IMCSX6_0
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<Note>
The number after the underscore ("_") in pin names such as XXX_1 and XXX_2 indicates the relocated
port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

TIOA09 0 and TIOA09 2 cannot be used as the extstadlup trigger input (TGIN signal) at I/O mode 1
(timer full mode) of the Base Timer. SeeBase Timer" in BHANDLING DEVICES" for details.
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MBO9B610T Series

* BGA-192P-M06

(TOP VIEW)
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<Note>

X_1 and XXX_2 indicates the relocated

The number after the underscore ("_") in pin names such as XX

port number. For these pins, there are multiple pins that provide the same function for the same channel.

Use the extended port function register (EPFR) to select the pin.

TIOA09 0, TIOA09 1, and TIOA09 2 cannot be used as the external startup trigger input (TGIN signal) at

1/0 mode 1 (timer full mode) of the Base Timer. SeBdse Timer" in MHANDLING DEVICES" for

details.
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MBO9B610T Series
I

B LIST OF PIN FUNCTIONS

The number after the underscore (

) in pin names such as XXX_1 and XXX_2 indicates the relocated

port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Pin No

LQFP-176

LQFP-144

BGA-192

I/O circuit Pin state

Pin Name
type type

1

1

C1

VCC -

B2

PAO

RTO20_0

TIOA08_0

FRCK1_0

C2

PAl

RTO21 0

TIOA09_0

IC10_0

C3

PA2

RTO22_0

TIOA10_0

IC11 0

D5

PA3

RTO23_0

TIOA11 0

IC12_0

D2

PA4

RTO24 0

TIOA12_0 G H

IC13_0

INTO3_0

D1

PAS

RTO25 0

TIOA13_0

INT10_2

D3

P05

TRACEDO

TIOAO5_2 E F

SIN4 2

INTOO_1

D4

P06

TRACED1

TIOBO5_2 E F

SOT4_2

INTO1_1

FUﬁTSU DS706-00014-2v0-E



MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

I/O circuit
type

Pin state
type

10

10

E2

P07

TRACED2

ADTG_0

SCK4_2

G

11

E3

P08

TRACED3

TIOAOO_2

CTS4 2

E4

P09

TRACECLK

TIOBOO_2

RTS4 2

DTTI2X_0

E5

P50

INTOO_O

AINO_2

SIN3_1

RTO10 0

IC20_0

MOEX_0

P51

INTO1_0

BINO_2

SOT3 1

RTO11 0

IC21_0

MWEX_0

P52

INT02_0

ZINO_2

SCK3_1

RTO12 0

IC22_0

MDQMO_0

DS706-00014-2v0-E
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin Name

I/O circuit
type

Pin state
type

F3

P53

SIN6_0

TIOAOL 2

INTO7_2

RTO13_0

IC23_0

MDQM1_0

F4

P54

SOT6_0

TIOBO1_2

RTO14 0

MALE_0

F5

P55

SCK6_0

ADTG_1

RTO15 0

MRDY_0

F6

P56

SIN1_0

INTO8_2

TIOAQ9 2

DTTILX_O

MNALE_O

20

20

G2

P57

SOT1_0

TIOB09_2

INT16_1

MNCLE_O

21

21

G3

P58

SCK1_0

TIOA11_2

INT17_1

MNWEX_0

22

22

G4

P59

SIN7_0

TIOB11_2

INTO9_2

MNREX_0

(o0}
FUJITSU
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

G5

P5A

SOT7_0

TIOA13 1

INT18_1

MCSX0_0

G6

PSB

SCK7_0

TIOB13_1

INT19_1

MCSX1_0

H1

P5C

TIOA06_2

INT28_0

IC20_1

H2

PSD

TIOB06_2

INT29_0

DTTI2X_1

VSS

H3

P30

AINO_0

TIOB0O_1

INTO3_2

H4

P31

BINO_O

TIOBO1_1

SCK6_1

INTO4_2

H5

P32

ZINO_O

TIOB02_1

SOT6_1

INTO5_2

H6

P33

INTO4_0

TIOB03_1

SIN6_1

ADTG_6

DS706-00014-2v0-E
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type type

Pin state

32

J5

P34

FRCKO_0

TIOBO4_1

E

P35

IC03_0

TIOBOS_1

INTOS_1

P36

1C02_0

SIN5_2

INTO9_1

TIOA12_2

MCSX2_0

P37

IC01_0

SOT5_2

INT10_1

TIOB12_2

MCSX3_0

K1

P38

IC00_0

SCK5_2

INT11_1

MCLKOUT_O

K2

P39

DTTIOX_O

ADTG_2

K3

P3A

RTO00_0

TIOA00_1

K4

P3B

RTO01_0

TIOAO1_1

40

P3C

RTO02_0

TIOA02_1

(o0}
FUJITSU
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

41

33

L2

P3D

RTO03_0

TIOA03_1

G

42

P3E

RTO04_0

TIOAO4_1

43

M2

P3F

RTO05_0

TIOA05_1

44

M1

VSS

45

N1

VCC

46

N2

P40

TIOAOO_O

RTO10_1

INT12_1

47

N3

P41

TIOA01_0

RTO11 1

INT13_1

48

40

M3

P42

TIOA02_0

RTO12 1

49

41

P43

TIOA03_0

RTO13_ 1

ADTG_7

42

M4

P44

TIOA04 0

RTO14 1

43

N4

P45

TIOAO5_0

RTO15_1

44

P2

C

45

P3

VSS

46

P4

VCC

47

P5

P46

X0A

48

P6

P47

X1A

49

N5

INITX

M5

P48

DTTIIX_1

INT14_1

SIN3_2

DS706-00014-2v0-E
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

P49

TIOBOO_O

IC10_1

AINO_1

SOT3_2

K5

P4A

TIOBO1_0

IC11_1

BINO_1

SCK3 2

MADATA00_0

N6

P4B

TIOB02_0

IC12_1

ZINO_1

MADATAO1_0O

M6

PAC

TIOB03_0

IC13 1

SCK7_1

AIN1_2

MADATA02_0

P4D

TIOB04_0

FRCK1_1

SOT7_1

BIN1_2

MADATAO3_0

K6

PAE

TIOB0O5_0

INTO6_2

SIN7_1

ZIN1_2

MADATA04_0

P70

TIOA04_2

MADATAO5_0

N8

P71

INT13_2

TIOB04 2

MADATAO06_0

(o0}
FUJITSU
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MBO9B610T Series
I

Pin No Pin name I/O circuit Pin state
LQFP-176 LQFP-144 BGA-192 type type

P72
SIN2_0
67 59 M8 INT14_2 E H
AIN2_0
MADATAO7_0
P73
SOT2 0
68 60 L8 INT15_2 E H
BIN2_O
MADATAO8_0
P74
SCK2_0
ZIN2_0
MADATA09_0
P75
SIN3_0
70 62 P8 ADTG_8 E H
INTO7_1
MADATA10_0
P76
SOT3 0
71 63 J8 TIOA07_2 E H
INT11_2
MADATA11_0
P77
SCK3 0
72 64 P9 TIOBO7_2 E H
INT12_2
MADATA12_0
P78
AIN1_O
TIOA15 0
MADATA13 0
P79
BIN1_O
74 66 M9 TIOB15_0 E H
INT23_1
MADATA14 0
- - El VSS -
- - Gl VSS -

DS706-00014-2v0-E FUﬁTSU 19
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

1/0 circuit
type

Pin state
type

75

67

L9

P7A

ZIN1_0

INT24_1

MADATA15_0

K9

P7B

TIOB0O7_0

INT10_0

P10

p7C

TIOA07_0

INT11_0

N10

P7D

TIOA14_1

FRCK2_1

INT12_0

L10

P7E

TIOB14_1

IC21_1

INT24_0

80

K10

P7F

TIOA15_1

IC22_1

INT25_0

81

M10

PFO

TIOB15_1

SIN1_2

INT13_0

IC23_1

82

N11

PF1

TIOA08_1

SOT1 2

INT14 0

83

M11

PF2

TIOBOS_1

SCK1_2

INT15_0

84

N13

PEO

MD1

85

N12

MDO

86

P12

PE2

X0

87

P13

PE3

X1

88

N14

VSS

89

M14

VCC

VSS

K7

VSS

20
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Pin No

MBOB610T Series
s

LQFP-176 | LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state

90 74

M13

P10

ANOO

MCSX7_0

=

type

K

M12

P11

ANO1

SIN1_1

INTO2_1

FRCKO_2

MCSX6_0

L13

P12

ANO2

SOT1_1

IC00_2

MCSX5_0

P13

ANO3

L12

SCK1_1

IC01_2

MCSX4_0

P14

ANO4

L11

SINO_1

INTO3_1

IC02_2

MADOO_0

P15

ANO5

K13

SOTO_1

IC03_2

MADO1_0

P16

ANOG6

K12

SCKO_1

INT20_1

MADO02_0

P17

ANO7

K14

SIN2_2

INTO4_1

MADO3_0

P7
P11

VSS

VSS

L14

VSS

DS706-00014-2v0-E
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

K11

P18

ANO8

SOT2_2

INT21_1

MADO4_0

J13

P19

ANO09

SCK2_2

INT22_1

MADO5_0

100

J12

P1A

AN10

SIN4_1

INTO5_1

TIOA13_2

IC00_1

MADO6_0

101

J11

P1B

AN11

SOT4 1

INT25_1

TIOB13_2

IC01_1

MADO7_0

102

J10

P1C

AN12

SCK4_1

INT26_1

TIOA14 2

1C02_1

MADO8_0

103

P1D

AN13

CTS4 1

INT27_1

TIOB14 2

IC03_1

MADO9_0

104

H10

P1E

AN14

RTS4 1

INT28_1

TIOA15 2

DTTIOX_1

MAD10_0

22
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

105

H9

P1F

AN15

ADTG_5

INT29_1

TIOB15_2

FRCKO_1

MAD11_0

106

J14

AVCC

107

H14

AVRH

108

Gl4

AVSS

109

F14

VSS

110

H13

PBO

AN16

TIOA09_1

SIN7 2

INT16_0

111

H12

PB1

AN17

TIOB09_1

SOT7_2

INT17_0

112

H11

PB2

AN18

TIOA10_1

SCK7_2

INT18_0

113

G13

PB3

AN19

TIOB10_1

INT19_0

114

G12

PB4

AN20

TIOA11_1

SINO_2

INT20_0

115

G11

PBS

AN21

TIOB11_1

SOTO0_2

INT21_0

AIN2_2

G7

VSS

VSS

DS706-00014-2v0-E
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MB9B610T Series

I/O circuit

Pin state

Pin No

LQFP-144

BGA-192

Pin name

PB6

type

type

LQFP-176

116

AN22

TIOA12_1

G10

SCKO0_2

INT22_0

BIN2_2

117

PB7

AN23

G9

TIOB12_1

INT23_0

ZIN2_2

118

P29

F10

AN24

MAD12_0

119

P28

AN25

F11

ADTG_4

INTO9_O

RTO05_1

MAD13_0
P27

120

F12

AN26

INTO2_2

RTO04_1

MAD14_0
P26

121

F13

AN27

SCK2_1

RTO03_1

MAD15_0
P25

122

E10

AN28

SOT2_1

RTO02_1

MAD16_0
P24

123

Ell

AN29

SIN2_1

INTO1_2

RTOO01_1

MAD17_0

24

2
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MBO9B610T Series
I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

124

100

E12

P23

AN30

SCK0_0

TIOAO7_1

RTOO00_1

125

101

E13

P22

AN31

SOTO_0

TIOBO7_1

ZIN1_1

126

102

D12

P21

SINO_O

INTO6_1

BIN1_1

127

103

D13

P20

INTO5_0

CROUT_0

UHCONX1

AIN1_1

MAD18_0

128

104

C13

PF6

FRCK2_0

NMIX

129

105

El4

USBVCC1

130

106

D14

P82

ubDM1

131

107

Cl4

P83

UDP1

132

108

B14

VSS

133

109

Al3

VCC

134

110

B13

POO

TRSTX

135

111

Al12

PO1

TCK

136

112

C12

P02

TDI

137

113

B12

P03

TMS

138

114

B11

P04

TDO

139

C1

P90

TIOB08_0

RTO20_1

INT30_0

MAD19_0

A8

VSS

DS706-00014-2v0-E
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I

Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type

Pin state
type

140

D11

PO1

TIOB09_0

RTO21 1

INT31_0

MAD20_0

141

B10

P92

TIOB10_0

RTO22 1

SIN5_1

MAD21_0

142

C10

P93

TIOB11_0

RTO23_1

SOT5_1

MAD22_0

143

D10

P94

TIOB12_0

RTO24 1

SCK5_1

INT26_0

MAD23_0

144

B9

P95

TIOB13_0

RTO25 1

INT27_0

MAD24_0

145

115

C9

PCO

E_RXERO_RXDV1

146

116

B8

PC1

E_RX03_RX11

147

117

D9

PC2

E_RX02_RX10

148

118

E9

PC3

E_RX01

TIOA06_1

149

119

F9

PC4

E_RX00

TIOA08_2

150

120

C8

PC5

E_RXDVO

TIOA10_2

A5

VSS

26

(o0}
FUJITSU

DS706-00014-2v0-E




MBO9B610T Series
I

Pin No Pin name I/O circuit | Pin state
LQFP-176 LQFP-144 | BGA-192 type type
PC6
151 121 D8 E_MDIOO K Q
TIOA14 0
PC7
152 122 ES8 E_MDCO L Q
CROUT 1
153 123 A10 PC8 K Q
E_RXCKO_REFCK
154 124 F8 PC9 K Q
E_COLO
155 125 B7 PCA K Q
E_CRSO
156 126 A9 ETHVCC
157 127 All VSS
158 128 A7 PCB L Q
E_COUT
159 129 Cc7 PCC K Q
E_MDIO1
160 130 A6 PCD K Q
E_TCKO_MDC1
PCE
161 131 D7 E_TXERO_TXEN1 L Q
RTS4 0
TIOBO6_1
PCF
162 132 E7 E_TX03_TX11 L Q
CTsS4 0
TIOBO08 2
PDO
E_TX02_TX10
163 133 F7 SCK4 0 L R
TIOB10 2
INT30_1
PD1
E_TXO01
164 134 B6 SOT4 0 L R
TIOB14 0
INT31_1
- - N7 VSS
- - G8 VSS
- - H7 VSS
- - H8 VSS
(o)
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Pin No

LQFP-176

LQFP-144

BGA-192

Pin name

I/O circuit
type type

Pin state

165

135

C6

PD2

E_TX00

SIN4_0

TIOA03_2

INTOO_2

166

136

D6

PD3

E_TXENO

TIOB03_2

167

137

EG6

P62

E_PPSO_PPS1

SCK5_0

ADTG_3

168

138

BS

P61

SOT5_0

TIOB02_2

UHCONXO

169

139

C5

P60

SIN5_0

TIOAO2_2

INT15_1

170

B4

PF3

TIOA06_0

SIN6_2

INTO6_0

AIN2_1

171

C4

PF4

TIOB06_0

SOT6_2

INTO7_0

BIN2_1

172

140

B3

PF5

SCK6_2

INTO8_0

ZIN2_1

173

141

A4

USBVCCO

174

142

A3

P80

UDMO

175

143

A2

P81

UDPO

176

144

Bl

VSS

M7

VSS

*: 5V tolerant 1/0O
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B SIGNAL DESCRIPTION
The number after the underscore (

MBO9B610T Series
I

" ") in pin names such as XXX_1 and XXX_2 indicates the relocated

port number. For these pins, there are multiple pins that provide the same function for the same channel.
Use the extended port function register (EPFR) to select the pin.

Module Pin name Function [oFP 175 LS'EP'\f‘l’M ey
ADC ADTG_0O 10 10 E2
ADTG_1 18 18 F5
ADTG_2 37 29 K2
ADTG_3 167 137 E6
ADTG_4 A/D converter external trigger input pin 119 95 F11
ADTG 5 105 89 H9
ADTG_6 31 - H6
ADTG_7 49 41 L4
ADTG_8 70 62 P8
ANOO 90 74 M13
ANO1 91 75 M12
ANO2 92 76 L13
ANO3 93 77 L12
ANO4 94 78 L11
ANO5 95 79 K13
ANO6 96 80 K12
ANO7 97 81 K14
ANO8 98 82 K11l
ANO09 99 83 J13
AN10 100 84 J12
AN11 101 85 Ji1
AN12 102 86 J10
AN13 103 87 J9
AN14 104 88 H10
AN15 A/D converter analog input pin. 105 89 H9
AN16 ANxx describes ADC ch.xx. 110 - H13
AN17 111 - H12
AN18 112 - H11
AN19 113 - G13
AN20 114 - G12
AN21 115 - Gl1
AN22 116 - G10
AN23 117 - G9
AN24 118 94 F10
AN25 119 95 F11
AN26 120 96 F12
AN27 121 97 F13
AN28 122 98 E10
AN29 123 99 E11l
AN30 124 100 E12
AN31 125 101 E13
[ve)
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Module Pin name Function LOFP-176 LQP'F”P'_\'& T BCATSH
Base Timer TIOAO_O 46 38 N2
0 TIOAO_1 Base timer ch.0 TIOA pin 38 30 K3
TIOAO_2 11 11 E3
TIOBO_O 59 51 L5
TIOBO_1 Base timer ch.0 TIOB pin 28 - H3
TIOBO_2 12 12 E4
Base Timer TIOAL O 47 39 N3
1 TIOAL 1 Base timer ch.1 TIOA pin 39 31 K4
TIOA1_2 16 16 F3
TIOB1_0 60 52 K5
TIOB1_1 Base timer ch.1 TIOB pin 29 - H4
TIOB1_2 17 17 F4
Base Timer TIOA2_0 48 40 M3
2 TIOA2_1 Base timer ch.2 TIOA pin 40 32 L1
TIOA2_2 169 139 C5
TIOB2_0 61 53 N6
TIOB2_1 Base timer ch.2 TIOB pin 30 - H5
TIOB2_2 168 138 B5
Base Timer TIOA3_0 49 41 L4
3 TIOA3_1 Base timer ch.3 TIOA pin 41 33 L2
TIOA3_2 165 135 C6
TIOB3_0 62 54 M6
TIOB3_1 Base timer ch.3 TIOB pin 31 - H6
TIOB3_2 166 136 D6
Base Timer TIOA4_0O 50 42 M4
4 TIOA4_ 1 Base timer ch.4 TIOA pin 42 34 L3
TIOA4_2 65 57 J6
TIOB4_0 63 55 L6
TIOB4_1 Base timer ch.4 TIOB pin 32 - J5
TIOB4_2 66 58 N8
Base Timer TIOAS5_0 51 43 N4
5 TIOAS5_1 Base timer ch.5 TIOA pin 43 35 M2
TIOA5_2 8 8 D3
TIOB5_0 64 56 K6
TIOB5_1 Base timer ch.5 TIOB pin 33 - J4
TIOB5_2 9 9 D4
Base Timer TIOA6_0 170 - B4
6 TIOA6_1 Base timer ch.6 TIOA pin 148 118 E9
TIOAG_2 25 - H1
TIOB6_0 171 - C4
TIOB6_1 Base timer ch.6 TIOB pin 161 131 D7
TIOB6_2 26 - H2
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Module Pin name Function LOFP-176 LgF";l\'li T BGAT:
Base Timer TIOA07_0O 77 - P10
7 TIOAO7_1 Base timer ch.7 TIOA pin 124 100 E12
TIOAQ7_2 71 63 J8
TIOB0O7_0 76 - K9
TIOB07_1 Base timer ch.7 TIOB pin 125 101 E13
TIOBO7_2 72 64 P9
Base Timer TIOA08 0 2 2 B2
8 TIOA08_1 Base timer ch.8 TIOA pin 82 - N11
TIOA08_2 149 119 F9
TIOB08_0 139 - Cl1
TIOB08_1 Base timer ch.8 TIOB pin 83 - M11
TIOB08_2 162 132 E7
Base Timer TIOA09 0 3 3 c2
9 TIOA09_1 Base timer ch.9 TIOA pin 110 - H13
TIOAQ09_2 19 19 F6
TIOB09_0 140 - D11
TIOB09_1 Base timer ch.9 TIOB pin 111 - H12
TIOB09_2 20 20 G2
Base Timer TIOA10_0 4 4 C3
10 TIOA10_1 Base timer ch.10 TIOA pin 112 - H11
TIOA10_2 150 120 C8
TIOB10_0 141 - B10
TIOB10_1 Base timer ch.10 TIOB pin 113 - G13
TIOB10_2 163 133 F7
Base Timer TIOA11 O 5 5 D5
1 TIOA11 1 Base timer ch.11 TIOA pin 114 - G12
TIOAl1l 2 21 21 G3
TIOB11_0 142 - C10
TIOB11_1 Base timer ch.11 TIOB pin 115 - Gl11
TIOB11_2 22 22 G4
Base Timer TIOA12_0 6 6 D2
12 TIOA12_1 Base timer ch.12 TIOA pin 116 - G10
TIOA12_2 34 26 J3
TIOB12_0 143 - D10
TIOB12_1 Base timer ch.12 TIOB pin 117 - G9
TIOB12_2 35 27 J2
Base Timer TIOA13 0 7 7 D1
13 TIOA13_ 1 Base timer ch.13 TIOA pin 23 23 G5
TIOA13_2 100 84 J12
TIOB13_0 144 - B9
TIOB13_1 Base timer ch.13 TIOB pin 24 24 G6
TIOB13_2 101 85 J11
(e}
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Module Pin name Function LOFP-176 LQ'?;_TL 5GATS2
Base Timer TIOA14 O 151 121 D8
14 TIOA14 1 Base timer ch.14 TIOA pin 78 - N10
TIOA14 2 102 86 J10
TIOB14_0 164 134 B6
TIOB14 1 Base timer ch.14 TIOB pin 79 - L10
TIOB14_2 103 87 J9
Base Timer TIOA15 0 73 65 N9
15 TIOA15_ 1 Base timer ch.15 TIOA pin 80 - K10
TIOA15 2 104 88 H10
TIOB15_0 74 66 M9
TIOB15_1 Base timer ch.15 TIOB pin 81 - M10
TIOB15_2 105 89 H9
Debugger SWCLK FS)i(ra]rial wire debug interface clock input 135 111 A12
SWDIO Serial Wi_re debug interface data input / 137 113 B12
output pin
SWO Serial wire viewer output pin 138 114 B11
TCK J-TAG test clock input pin 135 111 Al2
TDI J-TAG testdatainput pin 136 112 C12
TDO J-TAG debug data output pin 138 114 B11
TMS J-TAG test mode state input/output pin 13] 118 B1p
TRACECLK Trace CLK output of ETM 12 12 E4
TRACEDO 8 8 D3
TRACED1 Trace data output of ETM 9 9 D4
TRACED?2 10 10 E2
TRACED3 11 11 E3
TRSTX J-TAGtestresetinput 134 110 B13
[ve)
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Module Pin name Function LOFP-176 LS'EP'\f‘l’M 5GA TS
External MADOO_0 94 78 L11
Bus MADO1_0 95 79 K13
MADO02_0 96 80 K12
MADO03_0 97 81 K14
MADO04_0 98 82 K11
MADO5_0 99 83 J13
MADO06_0 100 84 J12
MADO7_0 101 85 J11
MADO08_0 102 86 J10
MADO09_0 103 87 J9
MAD10_0 104 88 H10
MAD11 0 105 89 H9
MAD12_0 External bus interface address bus 118 94 F10
MAD13 0 119 95 F11
MAD14 0 120 96 F12
MAD15 0 121 97 F13
MAD16_0 122 98 E10
MAD17_0 123 99 E1l1
MAD18 0 127 103 D13
MAD19_0 139 - Cl1
MAD20_0 140 - D11
MAD21 0 141 - B10
MAD22 0 142 - C10
MAD23_0 143 - D10
MAD24 0 144 - B9
MCSX0 0 23 23 G5
MCSX1 0 24 24 G6
MCSX2_0 34 26 J3
MCSX3_0 External bus interface chip select 35 27 J2
MCSX4 0 output pin 93 77 L12
MCSX5 0 92 76 L13
MCSX6_0 91 75 M12
MCSX7_0 90 74 M13
MDQMO_0 External bus interface byte mask 15 15 F2
MDQM1_0 signal output 16 16 F3
External bus interface read enable
MOEX_0 signal for SRAM 13 13 ES
External bus interface write enable
MWEX_0 signal for SRAM 14 14 Fl
(o)
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. . Pin No
Module Pin name Function L[OFP-176 | LOFP-144 | BGA-192
External External bus interface ALE signal tg
Bus MNALE_O control NAND Flash output pin 19 19 F6
MNCLE_0 External bus interface CLE signal to 20 20 G2

control NAND Flash output pin

External bus interface read enable
MNREX_O signal to control NAND Flash 22 22 G4

External bus interface write enable

MNWEX_0 signal to control NAND Flash 21 21 G3
MADATA00_0 60 52 K5
MADATA01_0 61 53 N6
MADATA02_0 62 54 M6
MADATA03 0 63 55 L6
MADATA04_0 64 56 K6
MADATAO05_0 65 57 J6
MADATA06_0 66 58 N8
MADATAO07_0 External bus interface data bus 67 59 M8
MADATA08_0 (Address / data multiplex bus) 68 60 L8
MADATA09 0 69 61 K8
MADATA10 0 70 62 P8
MADATA1l1 0 71 63 J8
MADATA12_0 72 64 P9
MADATA13_0 73 65 N9
MADATA14 0 74 66 M9
MADATA15_0 75 67 L9

MALE_0 External bus interface Address Latgh 17 17 Fa

enable output signal for multiplex
External bus interface external RDY

MRDY_0 . . 18 18 F5
- input signal
MCLKOUT 0 External'bus interface external clock 36 o8 K1
- output pin
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Module Pin name Function LOFP-176 LZ'EP'\_'?M 5GA TS

External INTOO_O i _ 13 13 E5

Interrupt INTOO_1 Ei>r(1ternal interrupt request 00 input 5 5 D3
INTOO_2 P 165 135 C6
INTO1_O E i OLi 14 14 F1
INTOL 1 pi>r<]terna interrupt request 01 input ) 9 Da
INTO1 2 123 99 E1l1l
INTO2_0 E i 02 i 15 15 F2
INTO2_1 pi>r<]terna interrupt request 02 input 91 75 M12
INTO2_2 120 96 F12
INTO3_0 E i 03i 6 6 D2
INTO3_1 p;:]terna interrupt request 03 input 94 73 11
INTO3_2 28 - H3
INTO4_0 E I 04i 31 - H6
INTO4_1 pi>:]terna interrupt request 04 input 97 81 K14
INTO4_2 29 - H4
INTO5_0 Ext int ; £ 05 input 127 103 D13
INTO5_1 pi>r<]erna interrupt reques inpu 100 84 112
INTO5_2 30 - H5
INTO6_0 E i 06 170 - B4
INTO6_1 p;:]terna interrupt request 06 input 126 102 D12
INTO6_2 64 56 K6
INTO7_0 E I 07 i 171 - C4
INTO7 1 p;:]terna interrupt request 07 input 70 62 P8
INTO7_2 16 16 F3
INTO8_O Ext lint ; £ 08 input 172 140 B3
INTOS_1 pi>r<1erna interrupt reques inpu 33 - 1
INTO8_2 19 19 F6
INTO9_O E i 09 i 119 95 F11
INTO9_ 1 pi>r<]terna interrupt request 09 input 322 6 13
INTO9_2 22 22 G4
INT10_0 £ i 101 76 - K9
INT10_1 pi>r<]terna interrupt request 10 input 35 57 12
INT10_2 7 7 D1
INT11_0 E i 11 77 - P10
INT1L 1 p;:]terna interrupt request 11 input 36 o8 K1
INT11 2 71 63 J8
INT12_0 E I 12 78 - N10
INT12_1 pi>:]terna interrupt request 12 input 16 38 N2
INT12_2 72 64 P9
INT13_0 Ext lint ; £ 13 input 81 - M10
INT13_1 pi>r<]erna interrupt reques inpu 47 39 N3
INT13_2 66 58 N8
INT14_0 E i 141 82 - N11
INT14_1 pi):]terna interrupt request 14 input 53 50 M5
INT14_2 67 59 M8

©
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Module Pin name Function LOFP-176 LS'EP'\_';’4 T TBGATs

External INT15 0 ) ) 83 - M11

Interrupt INT15_1 Ei>r<1ternal interrupt request 15 input 169 139 c5
INT15 2 P 68 60 L8
INT16_0 External interrupt request 16 input 110 - H13
INT16_1 pin 20 20 G2
INT17 0O External interrupt request 17 input 111 - H12
INT17_1 pin 21 21 G3
INT18_0 External interrupt request 18 input 112 - H11
INT18 1 pin 23 23 G5
INT19_0 External interrupt request 19 input 113 - G13
INT19 1 pin 24 24 G6
INT20_0 External interrupt request 20 input 114 - G12
INT20_1 pin 96 80 K12
INT21 0 External interrupt request 21 input 115 - G111
INT21_1 pin 98 82 K11
INT22_0 External interrupt request 22 input 116 - G10
INT22_1 pin 99 83 J13
INT23_0 External interrupt request 23 input 117 - G9
INT23 1 pin 74 66 M9
INT24_0 External interrupt request 24 input 79 - L10
INT24_1 pin 75 67 L9
INT25_0 External interrupt request 25 input 80 - K10
INT25_1 pin 101 85 Ji1
INT26_0 External interrupt request 26 input 143 - D10
INT26_1 pin 102 86 J10
INT27_0 External interrupt request 27 input 144 - B9
INT27_1 pin 103 87 J9
INT28_0 External interrupt request 28 input 25 - H1
INT28_1 pin 104 88 H10
INT29_0 External interrupt request 29 input 26 - H2
INT29 1 pin 105 89 H9
INT30_0 External interrupt request 30 input 139 - C11
INT30_1 pin 163 133 F7
INT31_0 External interrupt request 31 input 140 - D11
INT31_ 1 pin 164 134 B6

NMIX Non-Maskable Interrupt input pin 128 104 C13
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Module Pin name Function LOFP-176 LS'EP'\f‘l’M 5GA TS

GPIO POO 134 110 B13
PO1 135 111 Al2
P02 136 112 C12
P03 137 113 B12
P04 138 114 B11
P05 General-purpose 1/O port 0 8 8 D3
P06 9 9 D4
P07 10 10 E2
P08 11 11 E3
P09 12 12 E4
P10 90 74 M13
P11 91 75 M12
P12 92 76 L13
P13 93 77 L12
P14 94 78 L11
P15 95 79 K13
P16 96 80 K12
P17 97 81 K14
P18 General-purpose 1/O port 1 98 82 K11
P19 99 83 J13
P1A 100 84 J12
P1B 101 85 J11
P1C 102 86 J10
P1D 103 87 J9
P1E 104 88 H10
P1F 105 89 H9
P20 127 103 D13
P21 126 102 D12
P22 125 101 E13
P23 124 100 E12
P24 123 99 El11l
P25 General-purpose /O port 2 122 98 E10
P26 121 97 F13
P27 120 96 F12
P28 119 95 F11
P29 118 94 F10
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Module Pin name Function LQFP-176 Lgllr:]PI\-lgM BGA-192
GPIO P30 28 _ H3
P31 29 - H4
P32 30 - H5
P33 31 - H6
P34 32 - J5
P35 33 - J4
P36 34 26 J3
P37 35 27 J2
P38 General-purpose 1/O port 3 36 28 1
P39 37 29 K2
P3A 38 30 K3
P3B 39 31 K4
P3C 40 32 L1
P3D 41 33 L2
P3E 42 34 L3
P3F 43 35 M2
P40 46 38 N2
P41 47 39 N3
P42 48 40 M3
P43 49 41 L4
P44 50 42 M4
P45 51 43 N4
P46 55 47 P5
P47 General-purpose /0O port 4 56 48 P6
P48 58 50 M5
P49 59 51 L5
P4A 60 52 K5
P4B 61 53 N6
P4C 62 54 M6
P4D 63 55 L6
P4E 64 56 K6
P50 13 13 E5
P51 14 14 F1
P52 15 15 F2
P53 16 16 F3
P54 17 17 F4
P55 18 18 F5
P56 19 19 F6
P57 General-purpose 1/O port 5 20 30 o2
P58 21 21 G3
P59 22 22 G4
P5A 23 23 G5
P5B 24 24 G6
P5C 25 - H1
P5D 26 - H2
o)
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Module Pin name Function LOFP-176 LS'EP'\f‘l’M 5GA TS

GPIO P60 169 139 C5
P61 General-purpose 1/O port 6 168 138 B5
P62 167 137 E6
P70 65 57 J6
P71 66 58 N8
P72 67 59 M8
P73 68 60 L8
P74 69 61 K8
P75 70 62 P8
P76 71 63 J8
P77 72 64 P9
P78 General-purpose /O port 7 73 65 NO
P79 74 66 M9
P7A 75 67 L9
P7B 76 - K9
p7C 77 - P10
P7D 78 - N10
P7E 79 - L10
P7F 80 - K10
P80 174 142 A3
P81 175 143 A2
P82 General-purpose /O port 8 130 106 D14
P83 131 107 C14
P90 139 - Cl1
P91 140 - D11
P92 141 - B10
PO3 General-purpose /O port 9 142 . C10
P94 143 - D10
P95 144 - B9
PAO 2 2 B2
PA1 3 3 C2
PA2 4 4 C3
PA3 General-purpose /O port A 5 5 D5
PA4 6 6 D2
PA5 7 7 D1
PBO 110 - H13
PB1 111 - H12
PB2 112 - H11
PB3 113 - G13
PB4 General-purpose /O port B 114 . G12
PB5 115 - G11
PB6 116 - G10
PB7 117 - G9

o)
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Module Pin name Function LOFP-176 Lg'gpr]i 17 TBGATIs

GPIO PCO 145 115 C9
PC1 146 116 B8
PC2 147 117 D9
PC3 148 118 E9
PC4 149 119 F9
PC5 150 120 C8
PC6 151 121 D8
PC7 152 122 E8
PCS General-purpose 1/O port C 153 123 ALO
PC9 154 124 F8
PCA 155 125 B7
PCB 158 128 A7
PCC 159 129 Cc7
PCD 160 130 A6
PCE 161 131 D7
PCF 162 132 E7
PDO 163 133 F7
PD1 164 134 B6
PD2 General-purpose I/O port D 165 135 C6
PD3 166 136 D6
PEO 84 68 N13
PE2 General-purpose /O port E 86 70 P12
PE3 87 71 P13
PFO 81 - M10
PF1 82 - N11
PF2 83 - M11
PF3 General-purpose I/O port F* 170 - B4
PF4 171 - C4
PF5 172 140 B3
PF6 128 104 C13
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. . Pin No.
Module Pin name Function [OFP-176 | LOFP-144 | BGA192
Multi- SINO_O Multi-funct il interf ho 126 102 D12
function SINO_1 in;u![-pL::C ion serial interface ch. 9 78 L11
Serial
SINO_2 114 - G12
0 _
SOT0_0 Multi-function serial interface ch.0
(SDAO0_0) output pin. 125 101 E13
SOTO 1 This pin operates as SOTO when it|s
- used in a 95 79 K13
(SDAO_1) d in a UART/CSIO/LIN
— (operation modes 0 to 3) and as
SDAO when it is used in afG
SOT0_2 ; 115 - Gl1
(SDAO_2) (operation mode 4).
SCK0_0 Multi-function serial interface ch.0 124 100 E12
(SCLO_0) :
clock I/O pin.
SCKO0_1 This pin operates as SCKO when it |is 9% 80 K12
(SCLO_1) used in a CSIO (operation mode 2)
and as SCLO when it is used in an
(ggﬁg—% I°C (operation mode 4). 116 . G10
Multi- SIN1_0 Multi-functi ial interf h1 19 19 F6
function SINL 1 in;u![-pt:rr:c ion serial interface ch. o1 75 V12
Serial
SIN1_2 81 - M10
1 _
SOT1_0 Multi-function serial interface ch.1 20 20 G2
(SDA1_0) output pin.
SOT1 1 This pin operates as SOT1 when it|s
(SDAl_l) used in a UART/CSIO/LIN 92 76 L13
- (operation modes 0 to 3) and as
SOT1 2 SDAL when it is used in aiC
(SDA1_2) (operation mode 4). 82 - N11
SCK1_0
(SCL1_0) Multi-function serial interface ch.1 21 21 G3
clock I/O pin.
SCK1 1 This pin operates as SCK1 when it|is 93 77 L12
(SCL1_1) used in a CSIO (operation mode 2)
SCKL 2 and as SCL1 when it is used in an
_ I°C (operation mode 4). -
(SCL1 2) 83 M11
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Module Pin name Function LOFP-176 LZ'EF':'_ i'4 7 | BGA-192
Multi- SIN2_0 . . o 67 59 M8
function SIN2 1 Muln-fu_ncuon serial interface ch.2 123 9 E11
Serial SIN2 2 nput pin 97 81 K14
2 SOT2 0 Multi-function serial interface ch.2
(SDA2_0) output pin. 68 60 L8
SOT2 1 This pin operates as SOT2 when it S
(SDA2_1) used in a UART/CSIO/LIN 122 98 E10
= (operation modes 0 to 3) a%rgj as
SOT2_2 SDA2 when it is used in a
(SDA2_2) (operation mode 4). 9% 82 KL
SCK2_0 Multi-function serial interface ch.2 69 61 K8
(SC€L2_0) clock 1/0 pin.
SCK2_1 This pin operates as SCK2 when it|s 121 97 F13
(SCL2_1) used in a CSIO (operation mode 2)
SCK2 2 and as SCL2 when it is used in an
(SCL2 2) I2C (operation mode 4). 99 83 J13
Multi- SIN3_0 70 62 P8
function SIN3 1 _l\/lulti-fu_nction serial interface ch.3 13 13 E5
Serial = Input pin
3 SIN3_2 58 50 M5
SOT3 0 Multi-function serial interface ch.3
(SDA3_0) output pin. 1 63 J8
SOT3 1 This p_in operates as SOT3 when it|s
(SDA3_1) used in a UART/CSIO/LIN 14 14 F1
= (operation modes 0 to 3) and as
SOT3_2 SDA3 when it is used in aAC 59 51 L5
(SDA3_2) (operation mode 4).
SCK3_0 Multi-function serial interface ch.3 72 64 P9
(SCL3_0) clock 1/O pin.
SCK3_1 This pin operates as SCK3 when it s 15 15 F2
(SCL3_1) used in a CSIO (operation mode 2)
SCK3 2 and as SCL3 when it is used in an
(SCL3_2) I°C (operation mode 4). 60 52 K5
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. . Pin No
Module Pin name Function L[OFP-176 | LOFP-144 | BGA192
Multi- SIN4_0 i i . 165 135 C6
function SING_1 :\:u:![-fl?:ctlon serial interface ch.4 100 84 12
5";{ ial SIN4_2 Putp 8 8 D3
Multi-function serial interface ch.4
(28/13:8) output pin. 164 134 B6
SOT4 1 This pin operates as SOT4 when it|s
(SDA4_1) used in a UART/CSIO/LIN 101 85 Ji1
= (operation modes 0 to 3) and as
SOT4_2 SDA4 when it is used in afC 9 9 D4
(SDA4_2) (operation mode 4).
ggj—g Multi-function serial interface ch.4 163 133 F7
( 0) clock 1/0O pin.
SCK4 1 This pin operates as SCK4 when it|is 102 86 310
(SCL4_1) used in a CSIO (operation mode 2)
SCK4 2 and as SCL4 when itis used in an
(SCL4_2) I2C (operation mode 4). 10 10 E2
RTS4_0 161 131 D7
RTS4_1 Multi-function serial interface ch.4 104 88 H10
RTS4 2 RTS output pin 12 12 E4
€154 0 Multi-function serial interface ch.4 162 132 £/
CTS4_1 ) : ' 103 87 J9
= CTS input pin
CTS4 2 putp 11 11 E3
Multi- SIN5_0 Multi-funct ial intert hs 169 139 C5
function SIN5,_1 in;u![-pl:ri:c ion serial interface ch. 141 - B10
Serial
SING_2 34 26 J3
5 _
SOT5_0 Multi-function serial interface ch.5 168 138 B5
(SDAS_0) output pin.
SOTS 1 This pin operates as SOT5 when it|s
(SDA5_1) used in a UART/CSIO/LIN 142 - C10
— (operation modes 0 to 3) and as
SOTS 2 SDAS when it is used in aAG
(SDA5_2) (operation mode 4). 35 27 J2
SCK5_0
(SCLS:O) Multi-function serial interface ch.5 167 137 E6
clock I/O pin.
SCK5_1 This pin operates as SCK5 when it|is 143 i D10
(SCL5_1) used in a CSIO (operation mode 2)
and as SCL5 when it is used in an
SCK5_2 I°C (operation mode 4).
(SCL5_2) 36 28 K1
[ve)
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. . Pin No
Module Pin name Function LOFP-176 | LOFP-144 | BGA-192
Multi- SIN6_0 i i o 16 16 F3
function SING_1 il\:u:;ut-fL:I:ctlon serial interface ch.6 31 - 06
Serial SING_2 putp 170 - B4
6 SOT6_0 Multi-function serial interface ch.6 17 17 F4
(SDAG6_0) output pin.
SOT6 1 This pin operates as SOT6 when it|s
(SDA6_1) used in a UART/CSIO/LIN 30 - H5
= (operation modes 0 to 3) and as
SOT6_2 SDA6 when it is used in afG i
) 171 C4
(SDA6_2) (operation mode 4).
SCK6_0 Multi-function serial interface ch.6 18 18 F5
(SCL6_0) clock 1/0 pin.
SCK6_1 This pin operates as SCK6 when it|s 29 i Ha
(SCL6_1) used in a CSIO (operation mode 2)
SCK6 2 and as SCL6 when it is used in an
(SCL6._2) I2C (operation mode 4). 172 140 B3
Multi- SIN7_0 iofunct ial interf h7 22 22 G4
funct.ion SIN7 1 il\élgl;ut-pui;\ctlon serial interface ch. 64 56 K6
Se; ial SIN7_2 110 - H13
SOT7_0 Multi-function serial interface ch.7 23 23 G5
(SDA7_0) output pin.
SOT7 1 This pin operates as SOT7 when it|s
SDA7 1 used in a UART/CSIO/LIN 63 55 L6
( -1 (operation modes 0 to 3) and as
SOT7 2 SDA7 when it is used in aAiC
(SDA7 2) (operation mode 4). 111 - H12
SCK7_0
(SCL7:O) Multi-functi'on serial interface ch.7 24 24 G6
clock I/O pin.
SCK7_1 This pin operates as SCK7 when it|s 62 54 M6
(SCL7_1) used in a CSIO (operation mode 2)
and as SCL7 when it is used in an
SCK7_2 I2C (operation mode 4). .
(SCL7 2) 112 H11
[ve)
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Pin No
Module Pin name Function LOFP-176 | LQFP-144 | BGA-192
Multi- DTTIOX O Input signal controlling wave form 37 29 K2
function — generator outputs RTOO0O0 to RTO0%
Timer DTTIOX_1 of multi-function timer 0. 104 88 H10
0 FRCKO_0 16-bit free-run timer ch.0 external 32 ) J5
FRCKO_ 1 clock input pin 105 89 H9
FRCKO_2 91 75 M12
IC00_0 36 28 K1
IC00_1 100 84 J12
IC00_2 92 76 L13
IC01 0 35 27 J2
IC01 1 o ) ) 101 85 J11
ICO1_2 16-b_|t mpu.t capture ch.0 input pin of 93 77 (12
multi-function timer 0.
1C02_0 ICxx describes channel number. 34 26 J3
IC02_1 102 86 J10
IC02_2 94 78 L11
IC03 0 33 - Ja
IC03 1 103 87 J9
IC03 2 95 79 K13
RTOO00_0 Wav_e form geqerator output of 38 30 K3
(PPGO00_0) multi-function timer 0.
RTO00 1 This pin operates as PPGO00 when it
(PPG00_1) is used in PPGO output modes. 124 100 El2
RTO01_0 Wave form generator output of 39 31 Ka
(PPGO00_0) multi-function timer 0.
RTOO01_ 1 This pin operates as PPGO00 when it
(PPG00_1) is used in PPGO output modes. 123 99 E11
RTO02_0 Wave form generator output of 40 32 L1
(PPG02_0) multi-function timer 0.
RTO02_1 This pin operates as PPG02 when it
(PPG02_1) is used in PPGO output modes. 122 98 E10
RTO03_0 Wave form generator output of a1 33 L2
(PPG02_0) multi-function timer 0.
RTOO03_1 This pin operates as PPG02 when it
(PPG02_1) is used in PPGO output modes. 121 97 F13
RTO04_0 Wave form generator output of 42 34 L3
(PPG04_0) multi-function timer 0.
RTO04 1 This pin operates as PPG04 when it
(PPG04_1) is used in PPGO output modes. 120 96 F12
RTO05 0 Wave form generator output of
(PPG04_0) multi-function timer 0. 43 35 M2
RTO05_1 This pin operates as PPG04 when it
(PPG04_1) is used in PPGO output modes. 119 95 F11
(o0
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Module Pin name Function LOFP-176 LS'EP'\_‘;’M BGA192
MU'F" DTTILX_O Input signal controlling wave form 19 19 F6
function generator outputs RTO10 to RTO1%
T'Ter DTTILX_1 of multi-function timer 1. 58 50 M5
FRCK1_0 16-bit free-run timer ch.1 external 2 2 B2
FRCK1_1 clock input pin 63 55 L6
IC10_0 3 3 C2
IC10 1 59 51 L5
IC11 0 o ) L 4 4 C3
IC11_1 16-b_|t mpu_t capture ch.1 input pin g 60 50 K5
multi-function timer 1.
IC12 0 ICxx describes channel number. o o DS
IC12_1 61 53 N6
IC13_0 6 6 D2
IC13_1 62 54 M6
RTO10 O Wave form generator output of 13 13 E5
(PPG10_0) multi-function timer 1.
RTO10 1 This pin operates as PPG10 when it
(PPG10_1) is used in PPG1 output modes. 46 38 N2
RTO11 0 Wave form generator output of 14 14 F1
(PPG10_0) multi-function timer 1.
RTO11 1 This pin operates as PPG10 when it
(PPG10_1) is used in PPG1 output modes. 47 39 N3
RTO12 0 Wave form generator output of 15 15 E2
(PPG12_0) multi-function timer 1.
RTO12 1 This pin operates as PPG12 when it
(PPG12_1) is used in PPG1 output modes. 48 40 M3
RTO13 0 Wave form generator output of 16 16 F3
(PPG12_0) multi-function timer 1.
RTO13 1 This pin operates as PPG12 when it
(PPG12_1) is used in PPG1 output modes. 49 41 L4
RTO14 0 Wave form generator output of 17 17 Fa
(PPG14_0) multi-function timer 1.
RTO14 1 This pin operates as PPG14 when it
(PPG14_1) is used in PPG1 output modes. S0 42 M4
RTO15_0 Wave form generator output of 18 18 F5
(PPG14 0) multi-function timer 1.
RTO15 1 This pin operates as PPG14 when it
(PPG14 1) is used in PPG1 output modes. o1 43 N4
(0]
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. . Pin No
Module Pin name Function LOFP-176 [ LOFP-144 | BGA 192
Mult- DTTI2X_0 Input signal controlling wave form 12 12 E4
function generator outputs RTO20 to RTO25
Tlrger DTTI2X_1 of multi-function timer 2. 26 - H2
FRCK2_0 16-bit free-run timer ch.2 external 128 104 C13
FRCK2_1 clock input pin 78 R N10
IC20_0 13 13 E5
1IC20_1 25 - H1
IC21_0 o ) oL 14 14 F1
IC21_1 16-b_|t input capture ch.2 input pin 0 79 N 10
multi-function timer 2.
1220 ICxx describes channel number. 15 15 F2
IC22_1 80 - K10
IC23 0 16 16 F3
IC23_1 81 - M10
RTO20_0 Wave form generator output of 2 2 B2
(PPG20_0) multi-function timer 2.
RTO20 1 This pin operates as PPG20 when it
(PPG20_1) is used in PPG2 output modes. 139 ) c1l
RTO21 0O Wave form generator output of 3 3 c2
(PPG20_0) multi-function timer 2.
RTO21 1 This pin operates as PPG20 when it
(PPG20_1) is used in PPG2 output modes. 140 ) D11
RTO22_0 Wave form generator output of 4 4 c3
(PPG22_0) multi-function timer 2.
RTO22 1 This pin operates as PPG22 when it
(PPG22_1) is used in PPG2 output modes. 141 ) B10
RTO23 0 Wave form generator output of 5 5 D5
(PPG22_0) multi-function timer 2.
RTO23 1 This pin operates as PPG22 when |t
(PPG22_1) is used in PPG2 output modes. 142 ) C10
RTO24_0 Wave form generator output of 6 6 D2
(PPG24_0) multi-function timer 2.
RTO24 1 This pin operates as PPG24 when it
(PPG24 1) is used in PPG2 output modes. 143 ) D10
RTO25 0 Wave form generator output of 7 7 D1
(PPG24_0) multi-function timer 2.
RTO25 1 This pin operates as PPG24 when it
(PPG24 1) is used in PPG2 output modes. 144 ) B9
(0]
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Module Pin name Function LOFP-176 Lgigp'\_';’4 T TBGATs
Quadrature AINO_O 28 - H3
Position/ AINO_1 QPRC ch.0 AIN input pin 59 51 L5
Rg‘(’)ﬂ'r‘]’t“e?” AINO_2 13 13 E5
0 BINO_O 29 - H4
BINO_1 QPRC ch.0 BIN input pin 60 52 K5
BINO_2 14 14 F1
ZINO_0 30 - H5
ZINO_1 QPRC ch.0 ZIN input pin 61 53 N6
ZINO_2 15 15 F2
Quadrature AIN1 O 73 65 N9
Position/ AIN1 1 QPRC ch.1 AIN input pin 127 103 D13
Rg‘(’)‘;'rll‘tt;?” AINL 2 62 54 M6
1 BIN1 O 74 66 M9
BIN1 1 QPRC ch.1 BIN input pin 126 102 D12
BIN1 2 63 55 L6
ZIN1 O 75 67 L9
ZIN1 1 QPRC ch.1 ZIN input pin 125 101 E13
ZIN1 2 64 56 K6
Quadrature AIN2_0 67 59 M8
Position/ AIN2_1 QPRC ch.2 AIN input pin 170 - B4
Rg‘(’)ﬂ'r‘:t“e?” AIN2_2 115 ; G11
2 BIN2_ 0 68 60 L8
BIN2_1 QPRC ch.2 BIN input pin 171 - c4
BIN2_2 116 - G10
ZIN2_0 69 61 K8
ZIN2_1 QPRC ch.2 ZIN input pin 172 140 B3
ZIN2_2 117 - G9
USBO UDMO USB ch.0 function/host D — pin 174 142 A3
UDPO USB ch.0 function/host D + pin 175 143 A2
USB ch.0.
UHCONX0 USB external pull-up control pin 168 138 BS
USB1 UDM1 USB ch.1 function/host D — pin 130 106 D14
UDP1 USB ch.1 function/host D + pin 131 107 C1
USB ch.1.
UHCONX1 USB external pull-up control pin 127 103 D13
[ve)
48 FU][TSU DS706-00014-2v0-E



MBO9B610T Series
I

. . Pin No
Module Pin name Function [OFP-176 | LOFP-144 | BGA192
Ethernet E_COLO Ch.0 collision detection 154 124 F8
E_COUT Clock output for EtherPHY 158 128 A7
E_CRSO Ch.0 carrier detection 155 125 B7
E_MDCO Ch.Omanagementlock 152 122 E8
E_MDIOO Ch.0 management data input/outgut 151 121 D8
E_MDIO1 Ch.1 management data input/outgut 159 129 g7
Ch.0 PTP counter monitor/

E_PPSO_PPS1 Ch.1 PTP counter monitor 167 137 E6
E_RX00 Ch.Creceiveddata0 149 119 F9
E_RX01 Ch.Qeceiveddatal 148 118 E9

Ch.0 received data2/
E_RX02_RX10 Ch.1 received data0 147 117 D9
Ch.0 received data3/
E_RX03_RX11 Ch.1 received datal 146 116 B8
E RXCKO REECK Ch.0 received clock input/ 153 123 A10
— - reference clock
E_RXDVO Ch.0 received data enable 150 120 CB
E RXERO RXDV1 Ch.0 rece!ved data error detection 145 115 c9
- - Ch.1 received data enable
E TCKO MDC1 Ch.0 transition clock input/ 160 130 A6

- - Ch.1 management clock
E_TX00 Ch.0 transition data0 165 135 Cq
E_TX01 Ch.0 transition datal 164 134 B6

Ch.0 transition data2/
E_TX02_TX10 Ch.1 transition dataO 163 133 F7
Ch.0 transition data3/
E_TX03_Tx11 Ch.1 transition datal 162 132 E7
E_TXENO Ch.0 transition data enable 166 136 D6
E TXERO TXEN1 Ch.0 trans!t!on data error detection/ 161 131 D7
- - Ch.1 transition data enable
[ee]
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Module Pin name Function LOFP-176 Lg'gp'\_'fM 5GAT92
RESET External Reset Input pin.
INITX A reset is valid when INITX="L". S7 49 NS
Mode Mode 0 pin.
During normal operation, MDO="L"
MDO must be input. During serial 85 69 N12
programming to Flash memory,
MDO="H" must be input.
Mode 1 pin.
MD1 During serial programming to Flash 84 68 N13
memory, MD1="L" must be input.
POWER VCC PowersupplyPin 1 1 C1
VCC PowersupplyPin 45 37 N1
VCC PowersupplyPin 54 46 P4
VCC PowersupplyPin 89 73 M14
VCC PowersupplyPin 133 109 Al13
USBVCCO 173 141 A4
3.3V Power supply port for USB |/
USBVCC1 129 105 El4
ETHVCC Power supply pin for Ethernet I/O 156 126 A9
GND VSS GNDPin 27 25 J1l
VSS GNDPin 44 36 M1
VSS GNDPin 53 45 P3
VSS GNDPin 88 72 N14
VSS GNDPin 109 93 F14
VSS GNDPin 132 108 B14
VSS GNDPin 157 127 All
VSS GNDPin 176 144 Bl
VSS GNDPin - - El
VSS GNDPin - - G1
VSS GNDPin - - P7
VSS GNDPin - - P11
VSS GNDPin - - L14
VSS GNDPin - - A8
VSS GNDPin - - A5
VSS GNDPin - - N7
VSS GNDPin - - M7
VSS GNDPin - - L7
VSS GNDPin - - K7
VSS GNDPin - - J7
VSS GNDPin - - G7
VSS GNDPin - - H7
VSS GNDPin - - H8
VSS GNDPin - - G8
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Module Pin name Function LOFP-176 ngg\fia 5GAT92
CLOCK X0 Main clock (oscillation) input pin 86 70 P12
XO0A Sub clock (oscillation) input pin 55 47 P5
X1 Main clock (oscillation) 1/O pin 87 71 P13
X1A Sub clock (oscillation) 1/0 pin 56 48 P6
CROUT_O High speed internal CR-osc clock 127 103 D13
CROUT_1 output port 152 122 E8
ADC A/D converter analog power supply|
POWER AVCC oin 106 90 J14
AVRH A/D con_verter :_:malog reference 107 91 H14
voltage input pin
ADC .
GND AVSS A/D convertetGND pin 108 92 G14
C pin C Power stabilization capacity pin 52 44 P2

*: 5V tolerant I1/O
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B |/O CIRCUIT TYPE

t

Type Circuit Remarks
A It is possible to select the maij
oscillation / GPIO function
When the main oscillation is
selected.
P-ch |— P-ch Digital output - Oscillation feedback resisto
X1 : Approximately 1M
_ . + With Standby mode control
+ When the GPIO is selected.
N-ch I—Digital output + CMOS level output.
R + CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
Pull-up resistor control ) Pu”'Up I"eSIStW
: Approximately 50K
_@—) Digital input lon=-4mA, o = 4mA
L Standby mode control
° PY {bc Clock input
’—{ i s
Standby mode control
)is )o: Digital input
Standby mode control
R
P-ch P-ch li Digital output
X0 l_
N-ch Ii Digital output
Pull-up resistor control
B - CMOS level hysteresis inpu
+ Pull-up resistor
: Approximately 50K
Pull-up resistor
{bo {>c Digital input
(o0
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Type

Circuit

Remarks

{bo {>o Digital input

Control pin

+ Open drain output
+ CMOS level hysteresis inpu

t

X1A

P-ch l— P-ch l—DigitaI output

X0A

Y]

N-ch l_ Digital output

Pull-up resistor control

_@—) Digital input

Standby mode control

. {bc Clock input

Standby mode control

Pyl

ﬂ Digital input

Standby mode control

Ii Digital output

Ii Digital output

Pull-up resistor control

It is possible to select the sub
oscillation / GPIO function

When the sub oscillation is

selected.

+ Oscillation feedback resisto
: Approximately 5M2

+ With Standby mode control

When the GPIO is selected.
CMOS level output.
+ CMOS level hysteresis inpu
+ With pull-up resistor control
+ With standby mode control
Pull-up resistor
: Approximately 50K
lon=-4mA, lo.= 4mA

[
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Type

Circuit

Remarks

P-ch l—

P-ch I Digital output

N-ch l— Digital output

Pull-up resistor control

_% Digital input

Standby mode control

+ CMOS level output

+ CMOS level hysteresis inpu
+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor

: Approximately 50K
lon=-4mA, lo.= 4mA

t

P-ch l—

P-ch Digital output

R

>

Pull-up resistor control

b —VV\ .._> Digital input

Standby mode control

p—
L]
1 T

Input control

Analog input

+ CMOS level output

+ CMOS level hysteresis inpu
+ With input control

+ Analog input

+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor

: Approximately 50K
lon=-4mA, loL.=4mA

t
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Type Circuit Remarks
G + CMOS level output
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor
P-ch l— P-ch l— Digital output : Approximately 50K
* lop=-12mMA, b.=12mA

N-ch l— Digital output

R
Pull-up resistor control
_% Digital input
Standby mode control
H It is possible to select the USB
‘ GPIO Digital output I/0 / GPIO function.
\u@i GPIO Digital input/output direction .
! b .). | 5 GPIO Digital input When the USB /O is selected

Full-speed, Low-speed

—  GPIO Digital input circuit control ’
. control

>—ﬁ UDP (+) output )
EBP When the GPIO is selected.

USB Full-speed/Low-speed control

X 7 _ - CMOS level output
D> voreinn - CMOS level hysteresis inpu}
+ With standby mode control

Differen_ctial »—Diﬁ Differential input * lon=-20.5mA, b = 18.5mA

EBM USB/GPIO select

X 7 >—D7H UDM (-) input
L
<>—})\—4 UDM (-) output

+— USB Digital input/output direction

< GPIO Digital output
— (7

| —  GPIO Digital input/output direction

*’7{ %ﬁ GPIO Digital input
GPIO Digital input circuit control
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Type Circuit Remarks
[ - CMOS level output
+ CMOS level hysteresis inpu
+ 5V tolerant
+ With standby mode control
© lop=-4mA, b = 4mA
P-ch |_ Digital output - Available to control of PZR
registers.
N-ch l— Digital output
/e )0: Digital input
Standby mode control
J CMOS level hysteresis input
/\/\/\, {bo {>¢ Mode input
ee)
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P-ch l—

Type Circuit Remarks
K + CMOS level output
+ TTL level hysteresis input
+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor
P-ch l— P-ch Digital output : Approximately 50K
lop=-4mA, lo. = 4mA
N-ch l— Digital output
Pull-up resistor control
_% Digital input
Standby mode control
L

ch Digital output

N-ch l— Digital output

Pull-up resistor control

7

Digital input

Standby mode control

+ CMOS level output
+ CMOS level hysteresis input
+ With pull-up resistor control
+ With standby mode control
+ Pull-up resistor

* loy=-8mA, lop. = 8mA

: Approximately 50K

DS706-00014-2v0-E
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B HANDLING PRECAUTIONS
Any semiconductor devices have inherently a certain rate of failure. The possibility of failure is greatly
affected by the conditions in which they are usea@iirconditions, environmental conditions, etc.). This
page describes precautions that must be observathimize the chance of failure and to obtain higher
reliability from your FUJITSU SEMLONDUCTOR semiconductor devices.

1. Precautions for Product Design
This section describes precautions when desigaliggronic equipment using semiconductor devices.

+ Absolute Maximum Ratings
Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of certain established limits, cadlesblute maximum ratings. Do not exceed these ratings.

+ Recommended Operating Conditions
Recommended operating conditions are normal operatimges for the semiconductor devidé .the
device's electrical characteristics are waedmwhen operated within these ranges.

Always use semiconductor devices within the reoeended operating conditions. Operation outside these
ranges may adversely affect reliability and could result in device failure.

No warranty is made with respect to uses, operatmglitions, or combinations not represented on the data
sheet. Users considering application outside the listed conditions are advised to contact their sales
representative beforehand.

+ Processing and Protection of Pins
These precautions must be followed when handlingitiewhich connect semiconductor devices to power
supply and input/output functions.

(1) Preventing Over-Voltage and Over-Current Conditions
Exposure to voltage or current levels in excess of maximum ratings at any pin is likely to cause
deterioration within the device, and in extreme sdsads to permanent damage of the device. Try to
prevent such overvoltage or over-current conditions at the design stage.

(2) Protection of Output Pins
Shorting of output pins to supply pins or other output pins, or connection to large capacitance can
cause large current flows. Such conditions if present for extended periods of time can damage the
device.
Therefore, avoid this type of connection.

(3) Handling of Unused Input Pins
Unconnected input pins with very high impedancelkean adversely affect stability of operation.
Such pins should be connected through an apprepeatstance to a power supply pin or ground pin.

+ Latch-up
Semiconductor devices are constructed by the formation of P-type and N-type areas on a substrate. When
subjected to abnormally high voltages, internal pacaNPN junctions (called thyristor structures) may
be formed, causing large current levels in excess of several hundred mA to flow continuously at the power
supply pin. This condition is called latch-up.

CAUTION: The occurrence of latch-up not only causs of reliability in the semiconductor device, but
can cause injury or damage from high heat, smoke or flame. To prevent this from happening, do the
following:

(1) Be sure that voltages applied to pins doexzeed the absolute maximum ratings. This should
include attention to abnormal noise, surge levels, etc.

(2) Be sure that abnormal current flodo not occur during the power-on sequence.

Code: DS00-00004-1Ea
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+ Observance of Safety Regulations and Standards

Most countries in the world have established stedsland regulations regarding safety, protection from
electromagnetic interference, etc. Customers are requested to observe applicable regulations and standards
in the design of products.

+ Fail-Safe Design

Any semiconductor devices have inherently a certain rate of failure. You must protect against injury,
damage or loss from such failures by incorporatingtgalesign measures into your facility and equipment
such as redundancy, fire protection, and prevention of over-current levels and other abnormal operating
conditions.

+ Precautions Related to Usage of Devices

FUJITSU SEMICONDUCTOR semiconductor devices ixtended for use in standard applications
(computers, office automation and other office equipment, industrial, communications, and measurement
equipment, personal or household devices, etc.).

CAUTION: Customers considering the use of owdurcts in special applications where failure or

abnormal operation may directly affect human livesaarse physical injury or property damage, or where
extremely high levels of reliability are demanded (such as aerospace systems, atomic energy controls, sea
floor repeaters, vehicle operating controls, medical devices for life support, etc.) are requested to consult
with sales representatives before such use. The company will not be responsible for damages arising from
such use without prior approval.

2. Precautions for Package Mounting

Package mounting may be either lead insertion tygeiidace mount type. In either case, for heat resistance
during soldering, you should only mount un&&rJITSU SEMICONDUC®DR's recommended conditions.
For detailed information about mount conditions, contact your sales representative.

+ Lead Insertion Type

Mounting of lead insertion type packages onto pdrtiecuit boards may be done by two methods: direct
soldering on the board, or mounting by using a socket.

Direct mounting onto boards normally involves preses for inserting leads into through-holes on the
board and using the flow solderifigave soldering) method of applyifiquid solder. In this case, the
soldering process usually causes leads to be subjedteermal stress in excess of the absolute ratings for
storage temperature. Mounting processes showhform to FUJITSU SEMICONDUCTOR recommended
mounting conditions.

If socket mounting is used, differences in surfacenneat of the socket contacts and IC lead surfaces can
lead to contact deterioration after long periods.tRis reason it is recommended that the surface treatment
of socket contacts and IC leads be verified before mounting.

+ Surface Mount Type

Surface mount packaging has longer and thinner leaddahdsnsertion packaging, and therefore leads are
more easily deformed or bent. The use of packagshigher pin counts and narrower pin pitch results in
increased susceptibility to open connections causelfoymed pins, or shorting due to solder bridges.

You must use appropriate mounting technig&&slITSU SEMICONDUCTOR recommends the solder
reflow method, and has established a ranking of mogmibnditions for each product. Users are advised to
mount packages in accordance with FUJITSU SEMICONDUCTOR ranking of recommended conditions.

©
DS706-00014-2v0-E FUJITSU 59



MBO9B610T Series
s

+ Lead-Free Packaging
CAUTION: When ball grid array (BGA) packages wiim-Ag-Cu balls are mounted using Sn-Pb eutectic
soldering, junction strength may be reduced under some conditions of use.

+ Storage of Semiconductor Devices
Because plastic chip packages are formed from plaestins, exposure to natural environmental conditions
will cause absorption of moisture. During mounting, dpelication of heat to a package that has absorbed
moisture can cause surfaces to peel, reducing moistsisgance and causing packages to crack. To prevent,
do the following:

(1) Avoid exposure to rapid temperature changegwbause moisture to condense inside the product.
Store products in locations where temperature changes are slight.

(2) Use dry boxes for product storage. Products should be stored below 70% relative humidity, and at
temperatures between 5°C and 30°C.
When you open Dry Package that recommends humidity 40% to 70% relative humidity.

(3) When necessary, FUJITSU SEMICONDUCTOR packages semiconductor devices in highly
moisture-resistant aluminum laminate bags, withieasgel desiccant. Devices should be sealed in
their aluminum laminate bags for storage.

(4) Avoid storing packages where they are exposed to corrosive gases or high levels of dust.

+ Baking
Packages that have absorbed moisture may be d#umpéd by baking (heat drying). Follow the FUJITSU
SEMICONDUCTOR recommended conditions for baking.

Condition: 125°C/24 h

+ Static Electricity
Because semiconductor devices are particularly subteepdi damage by static electricity, you must take
the following precautions:

(1) Maintain relative humidity in the working emenment between 40% and 70%. Use of an apparatus
for ion generation may be needed to remove electricity.

(2) Electrically ground all conveyors, solder vasssoldering irons and peripheral equipment.

(3) Eliminate static body electricity by the use of rings or bracelets connected to ground through high
resistance (on the level of 1My
Wearing of conductive clothing and shoes, use of conductive floor mats and other measures to
minimize shock loads is recommended.

(4) Ground all fixtures and instruments, protect with anti-static measures.

(5) Avoid the use of styrofoam or other highly &tairone materials for storage of completed board
assemblies.

3. Precautions for Use Environment
Reliability of semiconductor devices depends on ambient temperature and other conditions as described
above.

For reliable performance, do the following:

(1) Humidity
Prolonged use in high humidity can lead to leakagiewices as well as printed circuit boards. If high
humidity levels are anticipated, consider anti-humidity processing.

(2) Discharge of Static Electricity
When high-voltage charges exist close to semdaator devices, discharges can cause abnormal
operation. In such cases, use anti-static measures or processing to prevent discharges.

(3) Corrosive Gases, Dust, or Oil
Exposure to corrosive gases or contact with dustlenay lead to chemical reactions that will
adversely affect the device. If you use devices in such conditions, consider ways to prevent such
exposure or to protect the devices.

©
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(4) Radiation, Including Cosmic Radiation
Most devices are not designed for environments involving exposure to radiation or cosmic radiation.
Users should provide shielding as appropriate.

(5) Smoke, Flame
CAUTION: Plastic molded devices are flammabled gherefore should not be used near combustible
substances. If devices begin to smoke or busretis danger of the release of toxic gases.
Customers considering the use of FUJITSEMICONDUCTOR products in other special
environmental conditions should consult with sales representatives.

Please check the latest handling precautions at the following URL.
http://edevice.fujitsu.com/fj/handling-e.pdf
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B HANDLING DEVICES

+ Power supply pins
In products with multiple VCC and VSS pins, respective pins at the same potential are interconnected
within the device in order to prevent malfunctions such as latch-up. However, all of these pins should be
connected externally to the power supply or ground limesder to reduce electromagnetic emission levels,
to prevent abnormal operation of strobe signals causéukehyse in the ground level, and to conform to the
total output current rating.

Moreover, connect the current supply source with &amker supply pins and GND pins of this device at
low impedance. It is also advisable that a cerarapacitor of approximately 0.1 pF be connected as a
bypass capacitor between each Power supply pins and GND pins near this device.

+ Crystal oscillator circuit
Noise near the X0/X1 and X0A/X1A pins may cause the device to malfunction. Design the printed circuit
board so that X0/X1, XOA/X1A pins, the crystal osaiitir (or ceramic oscillator), and the bypass capacitor
to ground are located as close to the device as possible.

It is strongly recommended that the PC board artwerkiesigned such that the X0/X1 and X0A/X1A pins
are surrounded by ground plane as this is expected to produce stable operation.

+ Using an external clock

When using an external clock, the clock signal shbelthput to the X0,X0A pin only and the X1,X1A pin
should be kept open.

* Example of Using an External Clock
Device

{>o XO(X0A)

Open — X1(X1A)

- Handling when using Multi-function serial pin as I°C pin
If it is using multi-function serial pin a$Q pins, P-ch transistor of digital output is always disable.
However, fC pins need to keep the electrical characteriigiicother pins and not to connect to exter@l |
bus system with power OFF.

©
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+ CPin
This series contains the regulator. Be sure to connect a smoothing capagitor (& regulator between
the C pin and the GND pin. Please use a ceramic capacitor or a capacitor of equivalent frequency
characteristics as a smoothing capacitor.
However, some laminated ceramic capacitors have the characteristics of capacitance variation due to
thermal fluctuation (F characteristics and Y5V characteristics). Please select the capacitor that meets the
specifications in the operating conditions to use byuatalg the temperature characteristics of a capacitor.
A smoothing capacitor of about 4F would be recommended for this series.

C
Device L4 s
VSS T
777
GND

+ Mode pins (MDO)
Connect the MD pin (MDO) directly to VCC or VSShpi Design the printed circuit board such that the
pull-up/down resistance stays low, as well as the distaetween the mode pins and VCC pins or VSS pins
is as short as possible and the connection impedatwg, iwhen the pins are pulled-up/down such as for
switching the pin level and rewriting the Flash memory data. It is because of preventing the device
erroneously switching to test mode due to noise.

* Notes on power-on
Turn power on/off in the following order or at the same time.
If not using the A/D converter, connect AVCC =VCC and AVSS = VSS.
Turning on : VCC — USBVCCO
VCC — USBVCC1
VCC — ETHVCC
VCC — AVCC — AVRH
Turning off : USBVCC0— VCC
USBVCC1— VCC
ETHVCC — VCC
AVRH — AVCC — VCC

DS706-00014-2v0-E FUﬁTSU 63



MBO9B610T Series

+ Serial Communication
There is a possibility to receive wrong data due to the noise or other causes on the serial communication.
Therefore, design a printed circuit board so as to avoid noise.

Consider the case of receiving wrong data due to noise, perform error detection such as by applying a
checksum of data at the end. If an error is detected, retransmit the data.

+ Differences in features among the products with different memory sizes and between
Flash products and MASK products

The electric characteristics including power consumption, ESD, latch-up, noise characteristics, and
oscillation characteristics among the products with different memory sizes and between Flash products and
MASK products are different because chip layout and memory structures are different.

If you are switching to use a different product of the same series, please make sure to evaluate the electric
characteristics.

- Base Timer

In the case of using ch.8 and ch.9 at I/O mo@arier full mode), the TIOAQ9 pin cannot be used for
external startup trigger input (TGIN).

Be sure to use the pin with making ESG1 and ESiG2bthe Timer Control Register (Ch.9-TMCR) in the
Base Timer to be "0b00" in order to disable trigger input.
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B BLOCK DIAGRAM

MB9BF616/617/618
TRSTX,TCK, ( )
oI SWJ-DP | ETM SRAMO
) ROM 32/48/64Kbyte
TRACEDI[3:0] TPIU
TRACECLK ¥ Table :
Cortex-M3 Core | gmm————3 On-chip Flash
144MHz(Max) N Flash I/F 512Kbyte/
DK > g Security 768Kbyte/
| 3 =
Sys{ : Trace Buffer
% (16Kbyte)
. = SRAM1
Dual-Timer H = 32/48/64Kbyte
hdl — 3 s § T
Watchdog Timer T
(Software) ‘S’ = <
@~ o USB20[ = L Ussvcco
Clock Reset L3 B (Host/ > UbPO,UDMO
Generator <2 = Func) > UHCONX0
INITX > o 2 S
7 I s USB 2.0 |— UsBvCC1
Watchdog Timer <Z Host | PHY
(Hardware) (Hos! - ubp1,ubm1
R Func) > UHCONX1
Ccsv 7
\_CLK RST ) SVAC
% 8ch.
X0 Main Q O
<2 >
X1 € Osc PLL 3 g = |
XO0A Sub CR CR Z Ethernet- |, i/
X1A € Osc 4MHz | 100kHz | maco Eruid| 5
FER > 3 E_TXX,
1 s T oy o N E_RXX,
ﬁx(s:(s: AVRH AJD Converter x3 Z ‘g g Ethernet- & E_MDx
. H ToS MACL ERMIl
12-bit A/D Converter H <
AN[31:00] ; N
12-bit A/D Converter | &——3{ L > MAD[24:00]
ADTG[8:0] i External Bus I/F > MADATA[15:00]
12-bit A/D Converter > § MCSX[7:0],
4 MOEX,MWEX,
MNALE,
MNCLE,
TIOA[15:00] & Base Timer (—# USB-Ethernet Clk Ctrl | PLL ‘ MNWEX,
. MNREX,
16-bit 16ch./  g—— Power On i
TIOB[15:00] 32-bit 8ch.
~ ~ LVD Ctrl 1 LVD
I T
AIN[2:0] S = R
QPRC N N Regulator >C
BIN[2:0] 3ch. % 3 IRQ-Monitor
ZIN[2:0] s é
< o CRC
o o
A/D Activation < < Accelerator
Compare ® o
3ch. 2 2 Watch Counter
1CO[3:0] . o o
1C1[3:0] 16-bit Input Capture e} m External Interrupt i
4ch. [N o INT[31:00]
1C2[3:0] < < 6> Controller
16-bit F Ti 0 @ 32-pin + NMI o
FRCK[2:0] -bi rgi:un imer z z
) H MODE-Ctrl ’,’ MDI[1:0]
16-bit Output Pox,
Compare Pix.
6eh. H GPIO PIN-Function-Ctrl :
DTTI2:0]X — :
RTOO[5:0] Waveform Generator .
RTO1[5:0] 3ch. PFx
RTO2[5:0] - ) i ' ScK[T-0]
u _tl—Functlon SIN7:0]
16-bit PPG & Serial I/F 8ch. 3 SOT[7:0]
S . ? B
3ch. (with FIFO ch.4 to ch.7) CTsa
- - - HW flow control(ch.4) «
Multi-function Timer x3 > RTS4

Note: The following items vary depending on the package.
A) Number of external bus interface pin
B) Number of 12-biA/D converter channel

o
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B MEMORY SIZE
See *Memory size" in BPRODUCT LINEUP " to confirm the memory size.
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® MEMORY MAP
® Memory Map (1)

Peripherals Area
-- OX41FF_FFFF
: Reserved
1
!/ 0x4006_9000
! 0x4006_7000 Ethernet-MAC1
OXFFFF_FFFF ! 0x4006_6000| Ethernet-Control-Reg.
Reserved !/ 0x4006_4000] _ Ethernet-MACO
0XE010_0000 !
Cortex-M3 Private ; Reserved
0xE000_0000 Peripherals :' 0x4006_1000
H 0x4006_0000 DMAC
: USB ch.1
: 0x4005_0000
1
External Device ‘ USB ch.0
Area ! 0x4004_0000
I.' 0x4003_F000 EXT-bus I/F
! Reserved
! 0x4003_B000
0x6000_0000 B 0x4003_A000 Watch Counter
! 0x4003_9000 CRC
Reserved 0x4003_8000 MFS
0x4400_0000 ! 0x4003_7000 Reserved
32Mbyte ' 0x4003_6000| USB-Ethernet Clk Citrl
0x4200_0000 Bit band alias _ _j 0x4003_5000 LVD Ctrl
Peripherals 0x4003_4000 Reserved
0x4000_0000 0x4003_3000 GPIO
N 0x4003_2000 Reserved
Reserved ! 0x4003_1000 Int-Req.Read
0x2400_0000 \ 0x4003_0000 EXTI
32Mbyte \ 0x4002_F000 Reserved
0x2200_0000 Bit band alias ". 0x4002_EO00 CR Trim
\ Reserved
Reserved ' 0x4002_8000
0x2008_0000 \ 0x4002_7000 A/DC
0x2000_0000 SRAM1 v 0x4002_6000 QPRC
Ox1FFF_0000 SRAMO \ 0x4002_5000 Base Timer
R d | 0x4002_4000 PPG
Please refer o the next 0X0010_2000 ?Se"’e _ \ 0x4002_3000 Reserved
page "eMemory Map 0x0010_0000|  Security/CR Trim \ 0x4002_2000 MFT un!t2
(2)" for the memory size ‘.‘ 0x4002_1000 MFT un!tl
\ 0x4002_0000 MFT unit0
detales. \
On-chip Flash \‘ 0x4001_6000 Reserved
\ 0x4001_5000 Dual Timer
0x0000_0000 1
- - L 0x4001_3000 Resenved
\ 0x4001_2000 SW WDT
\ 0x4001_2000 HW WDT
i 0x4001_0000 Clock/Reset
v Reserved
| 0x4000_1000
‘- 0x4000_0000 Flash I/F

2]
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® Memory Map (2)

MB9BF618S/T MB9BF617S/T MB9BF616S/T
0x2008_0000 0x2008_0000 0x2008_0000
Reserved
0x2001_0000 Reserved
Reserved
0x2000_C000
SRAM1 0x2000_8000
64kbyte SRAM1 SRAM1
48kbyte 32kbyte
0x2000_0000 0x2000_0000 0x2000_0000 Y
SRAMO
SRAMO 32kbyte
SRAMO 48kbyte OX1FFF._8000
64Kbyte Ox1FFF_4000
Ox1FFF_0000 Reserved
Reserved
Reserved
0x0010_2000 0x0010_2000 0x0010_2000
0x0010_1000]  CR trimming 0x0010_1000] CR trimming 0x0010_1000| CR trimming
0x0010_0000 Security 0x0010_0000 Security 0x0010_0000 Security
Reserved
0x000C_0000
Reserved
On-chip Flash OX0008 0000
1Mbyte -
On-chip Flash
768Kbyte
On-chip Flash
512Kbyte
0x0000_0000 0x0000_0000 0x0000_0000

o
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® Peripheral Address Map

Start address End address Bus Peripherals
0x4000_0000 0x4000_OFFF AHB Flash I/F register
0x4000_1000 0x4000_FFFF Reserved
0x4001_0000 0x4001_OFFF Clock/Re€eintrol
0x4001_1000 0x4001_1FFF Hardwa&¥atchdogtimer
0x4001_2000 0x4001_2FFF APBO Softwakatchdogtiimer
0x4001_3000 0x4001_4FFF Reserved
0x4001_5000 0x4001_5FFF Dual-Timer
0x4001_6000 0x4001_FFFF Reserved
0x4002_0000 0x4002_OFFF Multi-functiéimer unitO
0x4002_1000 0x4002_1FFF Multi-functiéimer unitl
0x4002_2000 0x4002_3FFF Multi-functidimer unit2
0x4002_4000 0x4002_4FFF PPG
0x4002_5000 0x4002_5FFF APB1 BaBener
0x4002_6000 0x4002_6FFF Quadrature Position/Revolution Counter (QPRC)
0x4002_7000 0x4002_7FFF AfDonverter
0x4002_8000 0x4002_DFFF Reserved
0x4002_E000 0x4002_EFFF Internal CR trimming
0x4002_F000 0x4002_FFFF Reserved
0x4003_0000 0x4003_OFFF External Interrupt Controller
0x4003_1000 0x4003_1FFF Interrupt Request Batch-Read Function
0x4003_2000 0x4003_2FFF Reserved
0x4003_3000 0x4003_3FFF GPIO
0x4003_4000 0x4003_4FFF Reserved
0x4003_5000 0x4003_5FFF LoveltageDetector
0x4003_6000 0x4003_6FFF| APB2 USB-Ethernet clock generator
0x4003_7000 0x4003_7FFF Reserved
0x4003_8000 0x4003_8FFF Multi-functigeriallnterface
0x4003_9000 0x4003_9FFF CRC
0x4003_A000 0x4003_AFFF Wat€@ounter
0x4003_B000 0x4003_EFFF Reserved
0x4003_F000 0x4003_FFFF External bus I/F
0x4004_0000 0x4004_FFFF USR.0
0x4005_0000 0x4005_FFFF Ush.1
0x4006_0000 0x4006_OFFF DMAEgister
0x4006_1000 0x4006_3FFF AHB Reserved
0x4006_4000 0x4006_5FFF Ethernet-MAKR.0
0x4006_6000 0x4006_6FFF Ethernet-MAC setting Register
0x4006_7000 0x4006_8FFF Ethernet-MAK. 1
0x4006_9000 Ox41FF_FFFF Reserved
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B PIN STATUS IN EACH CPU STATE
The terms used for pin status have the following meanings.

+ INITX=0
This is the period when the INITX pin is the "L" level.

+ INITX=1
This is the period when the INITX pin is the "H" level.

+ SPL=0
This is the status that standby pin level setting bit (SPL) in standby mode control register (STB_CTL) is
setto "0".

+ SPL=1
This is the status that standby pin level setting bit (SPL) in standby mode control register (STB_CTL) is
setto "1".

* Input enabled
Indicates that the input function can be used.

+ Internal input fixed at "0"
This is the status that the input function aatrive used. Internal input is fixed at "L".

+ Hi-z
Indicates that the output drive transistor sadhled and the pin is pin the Hi-Z state.

+ Setting disabled
Indicates that the setting is disabled.

+ Maintain previous state
Maintains the state that was immediately prior to entering the current mode.
If a built-in peripheral function is operating, the output follows the peripheral function.
If the pin is being used as a port, that output is maintained.

+ Analog input is enabled
Indicates that the analog input is enabled.

+ Trace output
Indicates that the tradanction can be used.
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Power-on reset INITX input |. Device Run mode or Timer mode or sleep mode
or low-voltage internal reset| sleep mode
Pin detection state state state state state
Stt;;lés Function group Pomi‘rt:gg ply Power supply stable Povg;ks); pply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous previous Internal
state state input fixed
A at"0"
Main crystal Input Input Input Input Input Input
oscillator input enabled enabled enabled enabled enabled enabled
pin
GPIO selected Setting Setting Setting Maintain Maintain Hi-zZ/
disabled disabled disabled previous previous Internal
state state input fixed
at "0"
Main crystal Hi-Z/ Hi-z/ Hi-z/ Maintain Maintain Maintain
B oscillator output | Internal input Internal Internal previous previous previous
pin fixed at "0"/ | input fixed input fixed state state/ Hi-Z | state/ Hi-Z
or Input at"0" at"0" at oscillation| at oscillation
enable stopYy stoptY/
Internal Internal
input fixed | input fixed
at"0" at"0"
INITX input pin Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/ Pull-up/
C Input Input Input Input Input Input
enabled enabled enabled enabled enabled enabled
D Mode input pin Input enabled Input Input Input Input Input
enabled enabled enabled enabled enabled
JTAG Hi-Z Pull-up/ Pull-up/ Maintain Maintain Maintain
selected Input Input previous previous previous
enabled enabled state state state
E GPIO Setting Setting Setting Hi-z/
selected disabled disabled disabled Internal
input fixed
at"0"
Trace selected Setting Setting Setting Maintain Maintain Trace output
External interrupt disabled disabled disabled previous previous Maintain
enabled selected state state previous
state
F GPIO Hi-Z Hi-z/ Hi-z/ Hi-z/
selected, or Input Input Internal
resource other enabled enabled input fixed
than above at "0"
selected
(oo}
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Power-on reset . Device Run mode or| .
or low-voltage INITX input internal reset| sleep mode Timer mode or sleep mode
Pin detection state state state state state
stt;;lés Function group Pomegtzglg ply Power supply stable POW;;;’; pply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
Trace selected Setting Setting Setting Maintain Maintain Trace output
disabled disabled disabled previous previous
G GPIO selected, Hi-Z Hi-z/ Hi-z/ state state Hi-z/
or resource othef Input Input Internal
than above enabled enabled input fixed
selected at"0"
External interrupt Setting Setting Setting Maintain Maintain Maintain
enabled selecteq  disabled disabled disabled previous previous previous
state state state
H GPIO selected, Hi-Z Hi-Z/ Hi-Z/ Hi-z/
or resource other Input Input Internal
than above enabled enabled input fixed
selected at"0"
GPIO selected, Hi-Z Hi-Z/ Hi-Z/ Maintain Maintain Hi-Z/
| resource selected Input Input previous previous Internal
enabled enabled state state input fixed
at"0"
NMIX selected Setting Setting Setting Maintain Maintain Maintain
disabled disabled disabled previous previous previous
state state state
J GPIO selected, Hi-Z Hi-zZ/ Hi-Z/ Hi-z/
or resource other Input Input Internal
than above enabled enabled input fixed
selected at "0"
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Power-on reset . Device Run mode or| .
or low-voltage INITX input internal reset| sleep mode Timer mode or sleep mode
Pin detection state state state state state
Stt;::és Function group Pomesrt;gﬁe ply Power supply stable Povvset;ks)ll:a pply Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
Analog input Hi-Z Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal Internal Internal
input fixed input fixed input fixed input fixed input fixed
at"0"/ at"0"/ at"0"/ at "0"/ at "0"/
Analog Analog Analog Analog Analog
K input input input input input
enabled enabled enabled enabled enabled
GPIO selected, Setting Setting Setting Maintain Maintain Hi-z/
or resource other  disabled disabled disabled previous previous Internal
than above state state input fixed
selected at"0"
External interrupt Setting Setting Setting Maintain Maintain Maintain
enabled selecteq  disabled disabled disabled previous previous previous
state state state
Analog input Hi-Z Hi-z/ Hi-z/ Hi-z/ Hi-z/ Hi-z/
selected Internal Internal Internal Internal Internal
input fixed input fixed input fixed input fixed input fixed
L at"0"/ at"0"/ at "0"/ at "0"/ at "0"/
Analog Analog Analog Analog Analog
input input input input input
enabled enabled enabled enabled enabled
GPIO selected, Setting Setting Setting Maintain Maintain Hi-z/
or resource other  disabled disabled disabled previous previous Internal
than above state state input fixed
selected at"0"
GPIO selected Setting Setting Setting Maintain Maintain Hi-Z/
disabled disabled disabled previous previous Internal
state state input fixed
at"0"
Sub crystal Input Input Input Input Input Input
oscillator input enabled enabled enabled enabled enabled enabled
pin
[e0]
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Power-on reset . Device Run mode or| .
INITX input |. Timer mode or sleep mode
or low-voltage internal reset| sleep mode
. . state state
Pin detection state state state
status| Function group | Power supply Power supply
type unstable Power supply stable stable Power supply stable
- INITX=0 INITX=1 INITX=1 INITX=1
- - - - SPL=0 SPL=1
GPIO selected Setting Setting Setting Maintain Maintain Hi-z/
disabled disabled disabled previous previous Internal
state state input fixed
at "0"
Sub crystal Hi-z/ Hi-z/ Hi-z/ Maintain Maintain Maintain
N oscillator output | Internal input Internal Internal previous previous previous
pin fixed at "0"/ input fixed input fixed state state/ Hi-Z | state/ Hi-Z
or Input at"0" at"0" at oscillation| at oscillation
enable stog* ¥/ stop*%
Internal Internal
input fixed input fixed
at "0" at "0"
GPIO selected Hi-Z Hi-z/ Hi-z/ Maintain Maintain Hi-z/
Input Input previous previous Internal
enabled enabled state state input fixed
at "0"
USB I/O pin Setting Setting Setting Maintain Hi-Z at Hi-Z at
(0] disabled disabled disabled previous | transmission| transmission
state Input Input
enabled/ enabled/
Internal inpuf Internal input
fixed at "0" | fixed at "0"
at reception| at reception
. . Input Input Input Input Input Input
Mode input pin enabled enabled enabled enabled enabled enabled
P . . . Maintai Maintain Hi-z/
GPIO selected Setting Setting Setting rzl\r/]i(?:; relviOLljs InI ut
disabled disabled | disabled | P P P
state state enabled
Eth ti t . . . Maintai
e;nuetplL:lpu or Setting Setting Setting przl\?i:l:r;
disabled disabled disabled S N
selected® 1sable Isable 1sable Maintain Maintain state
revious revious i-
Q GPIO selected, Hi-z/ Hi-z/ p p Hi-Z/
or resource other . state state Internal
Hi-Z Input Input . )
than above input fixed
enabled enabled o
selected at"0
Ethernet input or
output pin . . . Maintain
selected? Setting Setting Setting reVioUS
. disabled disabled disabled L L P
External interrupt Maintain Maintain state
R enabled selected previous previous
state state i-
GPIO selected, Hi-z/ Hi-z/ Hi-zZ/
or resource other . Internal
Hi-Z Input Input . )
than above input fixed
enabled enabled i
selected at"0

*1 : Oscillation is stopped at Sub timer mode, Low-speed CR timer mode, and STOP mode.
*2 : Oscillation is stopped at STOP mode.
*3 : When selected by EPFR14.E_SPLC register.
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B ELECTRICAL CHARACTERISTICS

1. Absolute Maximum Ratings

MBO9B610T Series
s

*

*4 : ETHVcc must not drop below Vss - 0.5V.
*5 : Ensure that the voltage does not to exceed V@&, for example, when the power is turned on.
*6 : The maximum output current is the peak value for a single pin.

*7 : The average output is the average current for a single pin over a period of 100 ms.

*8 : The total average output current is the average current for all pins over a period of 100 ms.

DS706-00014-2v0-E
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Parameter Symbol . Rating Unit| Remarks
Min Max
Power supply voltage*? Vcce Vss-0.5 Vss + 6.5 V|
Power supply voltage (for USB ch.®®° |USBVccO]  Vss-0.5 Vss + 6.5 \
Power supply voltage (for USB ch.##** |USBVccl]  Vss-0.5 Vss + 6.5 \
Power supply voltage (for Ethernetf® | ETHVcc| Vss- 0.5 Vss + 6.5 V
Analog power supply voltagé*® AVcc Vss - 0.5 Vss + 6.5 v
Analog reference voltagé*® AVRH Vss - 0.5 Vss + 6.5 v
Except for
Vcec + 0.5 USB pin and
Vss-0.5 <65v) | v Ether?]et-MAC
pin
USBVceO + 0.5 .
Input voltage* v, Vss - 0.5 (< 6.5V) V | USB ch.0 pin
s
Vss - 0.5 US'(BS\/gf’51V; 0% v | USB ch.1 pin
ETHVcc + 0.5 Ethernet-MAC
Ves-05 | cesv) | Y |pin
Vss - 0.5 Vss + 6.5 V| 5V tolerant
Analog pin input voltage* Via Vss - 0.5 Az/gcg;\%S \%
Output voltage* Vo Vss - 0.5 \206?'53')5 \Y
10 mA | 4AmAtype
"L" level maximum output current* loL - 20 mA | 8mAtype
20 mA | 12mAtype
4 mA | 4mAtype
"L" level average output currert* loLay - 8 mA | 8mAtype
12 mA | 12mAtype
"L" level total maximum output current >loL - 100 mA
"L" level total average output currefit* Yloiay - 50 mA
- 10 mA | 4mA type
"H" level maximum output current* lon - -20 mA| 8mAtype
- 20 mA | 12mAtype
-4 mA | 4mA type
"H" level average output currert* lonay - -8 mA | 8mA type
-12 mA | 12mA type
"H" level total maximum output current > lon - -100 mA
"H" level total average output curreft* | Yloua - -50 mA
Power consumption P - 1000 mwW
Storage temperature st - 55 + 150 °C

. These parameters are based on the condition that Vss = AVss = 0.0V.
*2 : Vce must not drop below Vss - 0.5V.
*3 : USBVcc0 and USBVcecl must not drop below Vss - 0.5V.
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<WARNING>

Semiconductor devices can be permanently damaged by application of stress (voltage, current, temperature,
etc.) in excess of absolute maximum ratings. Do not exceed these ratings.
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2. Recommended Operating Conditions
(Vss = AVss = 0.0V)
Parameter Symbol | Conditions . Value Unit Remarks
Min Max
Power supply voltage Vce - 2.7 5.5 \
Power supply voltage 3.0 ( <:i}?:c) *1
(3V power supply) for USBVcc0 - —5 5 Vv
USB ch.0 2.7 = Vcc) *2
3.6
Power supply voltage 3.0 (= Veo) *3
(3V power supply) for USBVccl - —5 5 \%
USB ch.1 2.7 (= Vo) 4
3.6 .
3.0 (< Vce) S
Power supply voltage for ) 5.5 .
Ethernet ETHVCe 45 (< Vce) v 5
5.5 N
2.7 (= Veo) 6
Analog power supply voltage AVcc - 2.7 5.5 V | AVcc =Vce
Analog reference voltage AVRH - 2.7 AVcq V
Smoothing capacitor £ - 1 10 uF | for Regulator *
Operatin FPT-144P-MOS, mo\l/Jvr:]tir(; on
telran erat%re FP1-176P-MO7, Ta four-layer | ~4° + 85 c
P BGA-192P-M06 y
PCB
*1: When P81/UDPO and P80/UDMO pin are used as USB (UDPO, UDMO).

*2:
*3:

When P81/UDPO and P80/UDMO pin are used as GPIO (P81, P80).
When P83/UDP1 and P82/UDM1 pin are used as USB (UDP1, UDM1).

: When P83/UDP1 and P82/UDM1 pin are used as GPIO (P83, P82).
: When the pins in‘Ethernet-MAC pins" except P62/E_PPS0_PPS1/SCK5_0/ADTG_3 pin are used as

Ethernet-MAC pin.

: When the pins in‘Ethernet-MAC pins" except P62/E_PPS0_PPS1/SCK5_0/ADTG_3 pin are used as

function pins other than Ethernet-MAC pin.

: See 'oC pin" in "MHANDLING DEVICES" for the conneton of the smoothing capacitor.

<WARNING>

The recommended operating conditions are requiredder to ensure the normal operation of the
semiconductor device. All of the device's electratadracteristics are warranted when the device is

operated within these ranges.

Always use semiconductor devices within tirecommended operating condition ranges. Operation

outside these ranges may adversely affect reliability and could result in device failure. No warranty is made
with respect to uses, operating conditions, or combinations not represented on the data sheet. Users
considering application outside the listed conditiorsaalvised to contact their representatives beforehand.

o
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* Ethernet-MAC pins

PCE/E_TXERO_TXEN1/RTS4_0/
TIOB06_1

E_TXERO_TXEN

PCE/RTS4_0/TIOB06_1

PCF/E_TX03_TX11/CTS4_0/TIOB0S_2 E_TX03_TX11 PCF/CTS4_0/TIOBOS |
PDO/E_TX02_TX10/SCK4_0/TIOB10_2/ PDO/SCK4_0/TIOB10_2/
INT30_1 E_TX02_TX10 INT30_1
PD1/E_TX01/SOT4_O/TIOB14 O/INT31_1 E_TX01 IF;\IDTlglfOlT"'—O/ TI0B14_0/
PD2/E_TX00/SIN4_0/TIOA03_2/INTD 2 | E_TX00 PD2/TIOA03_2/INT00_2
PD3/E_TXENO/TIOB03_2 E_TXENO PD3/TIOB03_2

Except for Power
Pin Name Ethfi r:;?;)l\r/]IAC Etherng'g—MAC Supply
function type
P62/E_PPSO_PPS1/SCK5_0/ADTG_3 E_PPSO_PPS1¥ /%5 O0/ADTG 3 vee
PCO/E_RXERO_RXDV1 E_RXERO_RXDV1 PCO
PC1/E_RX03_RX11 E_RX03_RX11 PC1
PC2/E_RX02_RX10 E_RX02 RX10 | PC2
PC3/E_RX0L/TIOA06_1 E_RX01 PC3/TIOA06_1
PC4/E_RXO0O0/TIOA08_2 E_RXO00 PC4/TIOA08_2
PC5/E_RXDVO/TIOA10_2 E_RXDVO PC5/TIOA10 2
PC6/E_MDIOO/TIOAL4_0 E_MDIOO PC6/TIOA14 0
PC7/E_MDCO/CROUT_1 E_MDCO PC7/CROUT_1
PC8/E_RXCKO_REFCK E_RXCKO_REFCK PC8
PC9/E_COLO E_COLO PC9
PCA/E_CRSO E_CRSO PCA
PCB/E_COUT E_COUT PCB ETHVce
PCC/E_MDIO1 E_MDIO1 PCC
PCD/E_TCKO_MDC1 E_TCKO_MDC1 PCD

*: It is used to confirm the PTP counter cycle in Ethernet-MAC by wave forms.
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3. DC Characteristics
(1) Current Rating

MBO9B610T Series
I

(Vee = Avcc = USBVcece0 = USBVcecel = ETHVcee = 2.7V 15V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)

Parameter|Symbol Pin Conditions . Value Unit Remarks
name Min | Typ | Max
CPU : 144MHz,
Peripheral : 72MHz,
Flash 2Wait,
TraceBuffer : ON,
- | 100 1801 mA | cpwTR RWT = 10,
FSYNDN.SD = 000,
FBFCR.BE =1
Normal operation *1
(PLL) CPU : 72MHz,
Peripheral : 72MHz,
Flash OWait,
TraceBuffer : OFF,
T 85 BB ™A T eRWTR.RWT = 00,
FSYNDN.SD = 000,
lcc FBFCR.BE =0
*1
CPU/ Peripheral : 4MHZ*
Normal operation Flash OWait,
P (high-speed internal - 6 57.8| mA |FRWTR.RWT =00,
ower CR) FSYNDN.SD = 000
supply VCC 1
current CPUI Peripheral : 32kHz,
Normal operation Flash Owait,
(sub oscﬁlation) - 1.3 | 51.7| mA |FRWTR.RWT =00,
FSYNDN.SD = 000
*1
. CPU/ Peripheral : 100kHz,
Normal operation Flash OWait
(low-speed interngl - 1.3 | 51.7] mA o
CR) FRWTR.RWT = 00,
FSYNDN.SD = 000*
SLEEP operation Peripheral : 72MHz
(PLL) 30 89 mA 1
SLEEP operation . .
(high-speed internal - 45 | 559 mA ferlpheral + 4AMHz
CR) 1,*2
lccs SLEEP operation Peripheral : 32kHz
S - 1.2 | 51.6| mA |,
(sub oscillation) 1
SLEEP operation . .
(low-speed interngl - 1.2 | 51.6| mA ferlpheral + 100kHz
CR) !
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Parameter | Symbol Pin Conditions . Value Unit Remarks
name Min | Typ | Max
Ta =+ 25°C,
- 1 5 mA | When LVD is off
*1
leen STOPmode Ta = + 85°C,
- - 50 mA | When LVD is off
Power *1
supply _ °
current Ta=+25 C
- 1.1 5 mA | When LVD is off
| VCC TIMER mode *1
cer (sub oscillation) Ta = + 85°C,
- - 50 mA | When LVD is off
*
1
Low-voltage
d.e tec;tlon . For occurrence of
circuit (LVD) | lccuvp At operation ) 4 7 bA interrupt
power supply, P
current

*1: When all ports are fixed, Ethernet is stopped.
*2: When setting it to 4MHz by trimming.
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(2) Pin Characteristics
(Vece = USBVcece0 = USBVcecel = ETHVee = AvVec = 2.7V to 5.5V, Vss = AVss = 0V, Ta = - 40°C to + 85°C)

Parameter |SymbolPin name| Conditions _ value Unitt Remarks
Min Typ Max
thl\tAecr)eSsis vee vee
- nystere - (ETHVce) x| - | (ETHVee) + | V | *1
H" level input pin, 08 03
input MDO, MD1 ' '
voltage | Viws |5V tolerani : Veex 0.8 | -| Vss+55 |
(hysteresis input pin
input) TTL
Schmitt : 20 |- | ETHVECr 1y
. . 0.3
input pin
CMOS
hysteresig vee
up n . . - Vss - 0.3 -] (ETHVce) x | V | *1
L" level input pin, 0.2
input MDO, MD1 '
voltage | Vis |5V toleran : Vss-03 | -| Veex02 | V
(hysteresis input pin
input) TTL
Schmitt - Vss - 0.3 - 0.8 Vv
input pin
Vce (ETHVce)>
45V, Vce
lon = - 4mA N Vce .
AMAYYPE e ETHVC) < | (ETHVCO) ETHvee) | V| 7T
0.5
45V,
lop = - 2mA
ETHVcc>4.5Y,
loy=-8mA ETHVce - | *
"H" level v BMAYPe I T vec < 4.5V, 05 ETHvee | Vi =l
output voltage| * °" lon = - 4mA
Vce>4.5Y,
lon = - 12MA
12mAtyp Vec <45V, Vcec - 0.5 Vcce \%
loy = - 8MmA
The pin USBVcc>4.5Y,
doubled ag—1on=-205mA | USBVce- | USBVcc V| *2
USB 1/0 USBVcc <4.5V, 0.4
loy = - 13.0mA
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Pin . Value .
Parameter | Symbol Conditions . Unit | Remarks
name Min Typ Max
Vce (ETHVce)>
4.5V,
lop = 4mA «
4mA type Vce (ETHVCE) < Vss - 0.4 \% 1
4.5V,
loL = 2MA
ETHVcc>4.5Y,
loL = 8MA .
"L" level v BMAYPE TeTiVec <45V, | VS ; 0.4 Vi
output voltage oL loL = 4mA
Vcec>4.5Y,
lop = 12mA
12mAtyp Vec <45V, Vss - 0.4 \Y
lop = 8mA
. USBVcc>4.5YV,
Thepin | =\ " 1g.5mA
doubled as— 2~ : Vss - 0.4 V| *2
USB 1/0 USBVcc <45V,
loo =10.5mA
Input leak
cuerent e ) i -5 i *5 nA
Pull-up Vee> 4.5V 25 50 100
resistance Rey | Pull-up pin kQ
value Vce <45V 30 80 200
Other than
VCC,
USBVCCO
Input USBVCC1
capacitance Cin ETHVCC, - - 5 15 pF
VSS,
AVCC,
AVSS,
AVRH

*1: The power supply type varies depending on the pin position.
For example, power supply A (power supply B) shows that either of power supply A or power supply B

becomes a power supply voltage.
*2: USBVcc0 and USBVccl are described as USBVcc.

82

(o0}
FUJITSU

DS706-00014-2v0-E




4. AC Characteristics
(1) Main Clock Input Characteristics

MBO9B610T Series

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter  |Symbol Pin Conditions - Value Unit Remarks
name Min Max
Vcec> 4.5V 4 50 MHz When crystal oscillator
Input frequency 5 Vce < 4.5V 4 20 is connected
Vcc> 4.5V 4 50 MHz When using external
Vce < 4.5V 4 20 clock
Input clock cycle ¢ X0, |vecc>45V| 20 250 s | When using external
X1 Tvee<45V] 50 250 clock
Input clock pulse i PwH/tcyLH, 45 55 % When using external
width PwL/tcyLH clock
Input clock rise ter, ) ) 5 ns When using external
time and fall time tcr clock
Fem - - - 144 MHz | Masteclock
Base clock
Internal operating Fec j i i 144 | MHz (HCLK/FCLK)
clock*! frequency | Fcpo - - - 72 MHz | APBObusclock*?
Feps - - - 72 MHz | APBibusclock**
Fepo - - - 72 MHz | APB2busclock*?
Base clock
| feree |- ) 6.94 ) NS | (HCLK/FCLK)
LT;%';?ICOEFJ?:QE teyepo - - 13.8 - ns | APB®usclock*?
4 teyers | - - 13.8 - ns | APBbusclock®
teveps - - 13.8 - ns | APBbusclock*

*1: For more information about each internal opetlock, see "Chapter: Clock" in "FM3 Family
PERIPHERAL MANUAL".

*2: For about each APB bus which eagmdripheral is connected to, sdliBLOCK DIAGRAM" in this data

sheet.

0.8 x Vcc
X0 /

tcyLH
SXO.B x Vce /
N 0.2 x Vcc -f--
) Pwn R PwL >
tcr tcr
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(2) Sub Clock Input Characteristics
(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter | Symbol Pin Conditions . Value Unit Remarks
name Min Typ Max
When crystal
- - 32.768 - kHz | oscillator is
Input frequency 1800 connected
XOA, - 32 - | 100 | kHz | When using
1A external clock
When using
Input clock cycle dviL - 10 - 31.25| us external clock
In_put clock pulse ) PwH/tcyLL, 45 i 55 % When using
width PwL/tcyLe external clock
teyie
0.8 x Vcc A~ 08xVec - f---- 0.8 x Vce
XO0A / 0.2 x Vcc - 0.2 x Vcc

(3) Internal CR Oscillation Characteristics
+ High-speed Internal CR
(Vecc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

. Value .
Parameter |Symbol Conditions - Unit Remarks
Min | Typ | Max
Ta=+25°C 3.96 4 4.04
. Ta= . 3.84 4 4.16 When trimming*
Clock frequency Fru 0°Cto + 70°C MHz
Ta =

-40°C to + 85°C 38 4 4.2

Ta =
-40°Cto + 85°C
*: In the case of using the values in CR trimming area of Flash memory at shipment for frequency trimming.

3 4 5 When not trimming

+ Low-speed Internal CR
(Vecc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)
Value

Parameter |Symbol| Conditions Min | Typ | Max Unit Remarks

Clock frequency ErL - 50 100 150 | kHz
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(4-1) Operating Conditions of Main and USB/Ethernet PLL (In the case of using main clock for input

of PLL)
(Vcec =2.7V t0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)
Value .
Parameter Symbol — Unit Remarks
Min | Typ [Max
PLL oscillation stabilization wait timé* ¢ 100! - ) s
(LOCK UP time) LocK 2
PLL input clock frequency aTL 4 - 16 | MHz
PLL multiple rate - 13| - 75| multiple
PLL macro oscillation clock frequency pbo | 200 - | 300 MHz
Main PLL clock frequency* FoikpiL - - | 144 MHz
USB/Ethernet clock frequency* Foikspil | - - 50 | MHz Qif\t/?srigr]]e M frequency

*1: Time from when the PLL starts operating until the oscillation stabilizes.

*2: For more information about Main PLL clock (RPLL), see "Chapter: Clock" in "FM3 Family
PERIPHERAL MANUAL".

*3: For more information about USB/Ethernet cloake SChapter: USB/Ethernet Clock Generation™ in "FM3
Family PERIPHERAL MANUAL Communication Macro Part".

(4-2) Operating Conditions of Main PLL (In the case of using high-speed internal CR)
(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value i
Parameter Symbol — Unit Remarks
Min | Typ |Max
PLL oscillation stabilization wait timé* ¢ 100
(LOCK UP time) Lock s
PLL input clock frequency dtu 38| 4| 42| MHz
PLL multiple rate - 50| - 71 multiple
PLL macro oscillation clock frequency piffo 190| - | 300] MHz
Main PLL clock frequency* Fokpie | - - | 144| MHz

*1: Time from when the PLL starts operating until the oscillation stabilizes.

*2: For more information about Main PLL clockl(&PLL), see "Chapter: Clock" in "FM3 Family
PERIPHERAL MANUAL".

Note: It needs to input to PLL by internal CR trimming frequency.

©
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(5) Reset Input Characteristics
(Vcc =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin Conditions . Value Unit | Remarks
name Min Max
Reset input time i INITX - 500 - ns

(6) Power-on Reset Timing
(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i Value .
Parameter Symbol Pin , Unit Remarks
name Min Max
Power supply rising time Tr 0 - ms
pply g . VCC
Power supply shut down time Toff 1 - ms
Tr Toff
—~ 2.7V
vVCC / \ -/
| o0.2v 0.2v I\ 0.2V
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(7) External Bus Timing
+ External bus clock output characteristics
(Vcc =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
Vce>4.5V - 50% MHz
% 1 =
Output frequency eLe MCLKOUT Voo <45V . 307 MHz

*1: External bus clock (MCLKOUT) is divided clock of HCLK.
For more information about setting of clock divider, see "Chapter: External Bus Interface" in
"FM3 Family PERIPHERAL MANUAL".

*2: When AHB bus clock frequency is more than 100MHz, the divider setting for MCLKOUT must be more
than 4.

*3: When AHB bus clock frequency is more than 64MHz, the divider setting for MCLKOUT must be more
than 4.

0.8 x Vce 0.8 x Vce
MCLK

tevele

+ External bus signal input/output characteristics
(Vecc =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol |Conditions Value Unit Remarks
. . - Vin 0.8xVce \%
Signal input characteristics
V||_ 02 X VCC V
. .. VOH 08 X Vcc V
Signal output characteristics
VoL 0.2 X Ve V

Input signal éV'H V'Hl
P 9 A Vi Vi Vi

/ \

Output signal ~ Von Vor 3
A VoL VoL v
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+ Separate Bus Access Asynchronous SRAM Mode

(Vcec =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions - Value Unit
Min Max
MOEX Vcec > 4.5V
Min pulse width toew MOEX Vec <45y | MeHon3 ] ns
MCSX | — Address | MCSX[7:0], Vce > 4.5V -9 +9 ns
output delay time - MAD[24:0] Vce < 4.5V -12 +12
MOEX 1 — ' fom - ax MOEX, Vcec > 4.5V 0 MCLKxm+9 ns
Address hold time ’ MADI[24:0] Vce < 4.5V MCLKxm+12
MCSX | — ¢ Vce> 4.5V | MCLKxm-9 | MCLKxm+9 ns
MOEX | delay time | “©S--OF- MOEX, Vce < 4.5V | MCLKxm-12 | MCLKxm+12
MOEX 1 — ¢ MCSX[7:0] Vvce > 4.5V 0 MCLKxm+9 |
MCSX 1 time OFH - CSH Ve < 4.5V MCLKxm+12
MCSX | — _ fest - ro MCSX, Vcc> 4.5V | MCLKxm-9 | MCLKxm+9 ns
MDQM | delay time “RDQML| MDQM[1:0] Vee < 4.5V | MCLKxm-12 | MCLKxm+12
Data set up- fos. o MOEX, Vcc > 4.5V 20 - ns
MOEX 1 time ; MADATA[15:0] Ve < 4.5V 38 -
MOEX 1 — P MOEX, Vcc > 4.5V 0 ) ns
Data hold time ) MADATA[15:0] Vce < 4.5V
MWEX Vcec > 4.5V
Min pulse width twew MWEX VCC; 25V MCLKxn-3 - ns
MWEX 1 — A_ddress ¢ MWEX, Vce > 4.5V 0 MCLKxm+9 ns
output delay time WEH -AX MAD[24:0] vce < 4.5V MCLKxm+12
MCSX | — _ ¢ Vcc=> 4.5V | MCLKxn-9 | MCLKxn+9 ns
MWEX | delay time | ©S--WE- MWEX, Vee < 45V | MCLKxn-12 | MCLKxn+12
MWEX 1t — ; MCSX[7:0] Vce> 4.5V 0 MCLKxm+9 |
MCSX 1 delay time | ~WEH-CSH Vec < 4.5V MCLKxm+12
MCSX | — ¢ MCSX, Vcec > 4.5V MCLKxn-9 MCLKxn+9 ns
MDQM | delay time | <S-WPRML| MDQM[1:0] Vee < 4.5V | MCLKxn-12 | MCLKxn+12
MWEX | — _ tweL - v Vcc > 4.5V -9 +9 ns
Data output time ’ MWEX, Vcec <4.5V -12 +12
MWEX 1 — ¢ MADATA[15:0] Vcec> 4.5V 0 MCLKxm+9 ns
Data hold time WEH - DX Vce < 4.5V MCLKxm+12

Note: When the external load capacitance = 30pF. (m=0to 15, n =1 to 16)
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MCLK |_|

L] |

L

1 twEH - CsH

<.
MCSX[7:0] \
fesL-av 3l € »{-{€ tcse-av r-- 14 tWEH - AX
MAD[24:0] Address X
test - OEL 3|
MOEX
 lcst-wpom
tcsL - RooML P <
MDQMIL0] tesL -weL
_ L twew
MWEX <
toH -
MADATA[15:0] o>l tweL -Dv->---[,<- --- 14 twEH -Dx
WD

—
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+ Separate Bus Access Synchronous SRAM Mode

(Vcec =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
. MCLK, Vcc=> 4.5V 9
Address delay time af MAD[24:0] Vee <45V 1 12 ns
fos MCLK ://CC ; jg\\i ! 192 ns
. , cc<4.
MCSX delay time - MCSX[7:0] Voo 4.5V . 9 -
Vce < 4.5V 12
Vcec > 4.5V 9
. tReL MCLK, Vee < 4.5V ! 12 ns
MOEX delay time o MOEX Voos 4.5V . 9 -
Vcec < 4.5V 12
Data set up- tos MCLK, Vce > 4.5V 19 ] ns
MCLK 1 time MADATA[15:0] | Vcc < 4.5V 37
MCLK 1 - o MCLK, Vcec > 4.5V 0 i ns
Data hold time MADATA[15:0] Vce < 4.5V
bweL MCLK Y/CC : i'g\\i ! 192 ns
. , cc<4.
MWEX delay time - MWEX Veos 4.5V ) 9 -
Vcec < 4.5V 12
toom Vcc=> 4.5V 1 9 ns
MDQMI[1:0] MCLK, Vce < 4.5V 12
delay time MDQM[1:0] Vee> 4.5V 9
tDQMH 1 ns
Vce < 4.5V 12
MCLK 1 — _ top MCLK, Vcec > 4.5V 1 18 ns
Data output time MADATA[15:0] Vce < 4.5V 24

Note: When the external load capacitance = 30pF.

. tevele
: -
MCLK
L L ]
i > »>-felosn
MCSX[7:0] T\ test \ —
E -1 tay >l tav
MAD[24.0] Address X Address X X
E tREL_; < > ftREH
MOEX |
i toomL toomH
i toomL - >t ook > {€ >-le
MDQMI[1:0] | twer | 1— — lWEH
MWEX tos | tow too‘ - N too
MADATA[15:0] } RD WD )r
e8]
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+ Multiplexed Bus Access Asynchronous SRAM Mode

(Vcec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name Conditions . Value Unit
Min Max
Multiplexed t Vcec > 4.5V 0 10 ns
address delay time | A-E-CHMADY MALE, Vce < 4.5V 20
Multiplexed ¢ MADATA[15:0] Vee> 4.5V | MCLKxn+0 | MCLKxn+10|
address hold time CHMADH Vce < 4.5V | MCLKxn+0| MCLKxn+20
Note: When the external load capacitance = 30pF. (m=0to 15, n = 1 to 16)
tevele
veee | LT L L L L L L
MCSX[7:0] ———n N —

MALE
MAD [24:0] X Address X X Address X X

MOEX |/
MDQM [1:0] 1/ \

MWEX -/

Address < RD )} Address WD —
MADATA[15:0] >e | | | >lle [p— |>q | |
tALE - cHMmADY taLe - cHmaby  tcHmabH
(o0}
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+ Multiplexed Bus Access Synchronous SRAM Mode

(Vcec =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Pin name | Conditions - Value Unit | Remarks
Min Max
Vce > 4.5V 9 ns
. MCLK, Vce < 4.5V 12 ns
MALE delay time ALE Vce > 4.5V 9 ns
Vce < 4.5V 12 ns
MCLK 1 —
Multiplexed Veez 4.5V top ns
Address delay time MCLK, Vce < 4.5V
MCL_K T — MADATA[15:0] Vees 4.5V
Multiplexed oo ns
Data output time Vce < 4.5V

Note: When the external load capacitance = 30pF.

e [ pipipiplglgligiin
MCSX][7:0] '— /—-\ /—'\
MALE E tenan tenaL / _\ /
MAD [24:0] Address X X Address X X
MOEX ; \ j
MDQM [1:0] i 1/ \ /
MWEX i
5 \ /
MADATA[15:0]; RO ) vAddressX:L WD )
tchmaby | tcHmaby "L‘ . t;:HMADX |
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« NAND Flash Mode

MBO9B610T Series
I

(Veec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Value

Parameter Symbol Pin name Conditions . Unit
Min Max
MNREX Vce> 4.5V
Min pulse width tnrew MNREX Ve <asy| MCLKxn3 ] ns
Data setup— ¢ MNREX, Vce > 4.5V 20 - ns
MNREXttime PS-NRE | MADATA[15:0] | Vcc < 4.5V 38 -
MNREX1— ) MNREX, Vce> 4.5V 0 ] ns
Data hold time DH-NRE | MADATA[15:0] | Vcc < 4.5V
MNALE 1— ¢ MNALE, Vec>4.5V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | A-EH-NWEL MNWEX Vee < 4.5V | MCLKxm-12 | MCLKxm+12
MNALE | — ¢ MNALE, Vec>4.5V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | A-F--NWEL MNWEX Vee < 4.5V | MCLKxm-12 | MCLKxm+12
MNCLEt— ¢ MNCLE, Vee>4.5V | MCLKxm-9 | MCLKxm+9 |
MNWEX delay time | C-EH-NWEL MNWEX Vce < 4.5V | MCLKxm-12 | MCLKxm+12
MNWEX1— o MNCLE, Vce> 4.5V 0 MCLKxm+9 |
MNCLE delay time "CLEL MNWEX Vce < 4.5V MCLKxm+12
MNWEX Vce> 4.5V
Min pulse width tnwew MNWEX " Nec <a5y| MCHKN-3 ’ ns
MNWEX | — ; MNWEX, Vce> 4.5V -9 +9 ns
Data output time NWEL-DV | MADATA[15:0] | Vcc < 4.5V -12 +12
MNWEX1— ¢ MNWEX, Vce> 4.5V 0 MCLKxm+9 |
Data hold time NWEH-=DX | MADATA[15:0] | Vcc < 4.5V MCLKxm+12
Note: When the external load capacitance = 30pF. (m=0 to 15, n=1 to 16)
o)
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MBO9B610T Series
I

NAND Flash Read

teveLe

&

Vou 1

MCLK

»
>

MNREX

tNREW

VOH/,jﬁ

A'T: VoL

MADATA[15:0]

t : tbH-NRE

DS-NRE P

Vin g ViH
: Rea

Vi % Vi

94
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MBO9B610T Series
I

NAND Flash Address Write

teyele

1
1
'«
)
1
1

MCLK VoH

MNCLE |
MNWEX L tnwew R
X:YVOL /7 Vou
i InwEL-DV L INWEH-DX R
MADATA[15:0] ' Von Wit s Vo

,:VOL

NAND Flash Command Write

' tevele
1

' tALEL-NWEL ' :
MNALE Voo 5 ;
: ) tcLEn-NwEL J E‘ INWEH-CLEL K
MNCLE “Von i | VoL
MNWEX i: tnweEw ;i
< VoL /:4 Von
E [tnweLov :_ tNwEH-DX R
MADATA[15:0 L - ¢
[- ] > VOH ' Write '§—VOH
oL . VoL

DS706-00014-2v0-E
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MBO9B610T Series

+ External Ready Input Timing

(Vcec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol |Pin name|Conditions . Value Unit | Remarks
Min Max
MCLK 1 Vee>45V| 19
MRDY input trovi l\lclclkill_;( i ns
setup time Vce < 4.5V 37

When RDY is input

MCLK

Original
MOEX
MWEX

MRDY

_ Over 2cycles

[y
|

-

tRDYI

When RDY is released

MCLK

Extended
MOEX
MWEX

MRDY

\

2 cycles

)

0.5xvVCC

)

troYI
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MBO9B610T Series

(8) Base Timer Input Timing
+ Timer input timing

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin name |Conditions . Value Unit |Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tT IWH» (when using as - 2tevep - ns
Tk ECK, TIN)

triwn triwe
ECK
Vins Vins
TIN Vs Vs

N

+ Trigger input timing

(Vecc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol| Pin name |Conditions . Value Unit | Remarks
Min Max
¢ TIOAN/TIOBN
Input pulse width tT RGH | (when using as - 2teyep - ns
TRGL TGIN)

tTRGH tTRGL
TGIN Vins Vins
VILS VILS

(-

Note: tycpindicates the APB bus clock cycle time.
About the APB bus number which Base Timer is connected tolB8eOCK DIAGRAM" in this data

sheet.

DS706-00014-2v0-E

(o0}
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MBO9B610T Series
I

(9) UART Timing

+ Synchronous serial (SPI = 0, SCINV = 0)

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

i . <4, > 4, .
Parameter Symbol Pin Conditions V:_:c 4.5V V.C =45V Unit
name Min Max Min Max
Serial clock cycle time styve | SCKx Atycp - Aeyep - ns
. SCKX,
SCK | — SOT delay time dow SOTx | Internal shiftl - 30 + 30 - 20 + 20 ng
. SCKX, clock
SIN — SCK 1 setup time Wshi SINX operation 50 - 30 - ns
. SCKX,
SCK1 — SIN hold time $Hixi SINX 0 - 0 - ns
Serial clock "L" pulse width | gisn | SCKx ZtclYgP - 2tclYgP |- s
Serial clock "H" pulse width | st | SCKx tCch(;’ o tCch(;’ A R S
. SCKX, .
SCK | — SOT delay time stove SOTx External shiff - 50 - 30 ns
SCKx clock
SIN — SCK1 setup time WsHE SINx, operation 10 - 10 - ns
. SCKX,
SCK1 — SIN hold time $Hixe SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKX - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.

teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, BHE&'OCK DIAGRAM" in this data

sheet.

These characteristics only guarantee the same relocate port number.

For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30pF.
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MBO9B610T Series

tscyc
scK \ Vo ¥
< Vou VoL
tsLowvi
soT Vor
VoL
tivshi tsHixi

SIN ave Vi

K Vio Vi A

MS bit=0

- tsLsH - tsHst >
VIH s VIH VIH
SCK g Vi Vi A \
tF « R
tsLove
Vo

sSoT ver ><

tvsie | tshixe

7 AN

ViH Vi

SIN
ﬂ( Vi Vi 7W

MS bit =1
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MBO9B610T Series
I

+ Synchronous serial (SPI =0, SCINV = 1)

(Vcc =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Pin . Vcec < 4.5V Vcec > 4.5V .
Parameter Symbol Conditions . — Unit
y name Min Max Min Max
Serial clock cycle time skyce | SCKx Atycp - Ateyep - ns
. SCKX,
SCK1 — SOT delay time showi SOTx | Internal shiftl - 30 + 30 -20 + 20 ng
. SCKX, clock
SIN — SCK | setup time WsL SINX operation 50 - 30 - ns
. SCKX,
SCK | — SIN hold time $Lixi SINX 0 - 0 - ns
Serial clock "L" pulse width stsu | SCKx ZtCISP i - ZtCISP i - ns
Serial clock "H" pulse width | shs. | SCKx tcfop * - tcfg * - ns
. SCKX, .
SCK1t — SOT delay time Hove SOTx External shiff - 50 - 30 ns
SCKx clock
SIN — SCK | setup time WsLe SINx, operation 10 - 10 - ns
SCK | — SIN hold time Suxe SSC”\'T;" 20 - 20 - | ns
SCK fall time tF SCKXx - 5 - 5 ns
SCK rise time tR SCKX - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.

+ tcyepindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, BIEeL'OCK DIAGRAM" in this data

sheet.

These characteristics only guarantee the same relocate port number.

For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30pF.
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MBO9B610T Series

DS706-00014-2v0-E

tscve |
Von 7 :
scK > /
VoL N
tsHovi
VoH
SOT
VoL ><
tvs tsuixi
_ v Vi
x Vio Viz
MS bit=0
« tsHsL > e ot l
seK = Vin VlHA\
) v Vi
tR tsHove = —
<or Von
VoL ><
tvste | tsuixe q
N W& Vi1 Vi1 W
N Vi Vi 4
MS bit = 1
oo}
FUJITSU
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MBO9B610T Series
I

+ Synchronous serial (SPI = 1, SCINV = 0)

(Vcec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Pin . Vcec <4.5V Vcec > 4.5V .
Parameter Symbol Conditions . — Unit
y name Min Max Min Max
Serial clock cycle time skyce | SCKx Atycp - Ateyep - ns
. SCKX,
SCK1 — SOT delay time SHowvi SOTxX -30 + 30 -20 + 20 ng
. SCKYX, | Internal shift
SIN — SCK | setup time WsL SINX clock 50 - 30 - ns
. ration
SCK | — SIN hold time $Lixi SCKx,|  operatio 0 - 0 - ns
SINX
: SCKX, 2Mcyep- 2teyep -
SOT— SCK| delay time dovii SOTx 30 - 30 - ns
Serial clock "L" pulse width stsu | SCKx ZtCISP i - ZtCI(C)P i - ns
Serial clock "H" pulse width | shs. | SCKx tCTOP * - tcfg * - ns
. SCKX, )
SCK1 — SOT delay time Hove SOTxX External shift - 50 - 30 ns
SCKx clock

SIN — SCK | setup time WsLE SINx’ operation 10 - 10 - ns
SCK | — SIN hold time fuxe SSCINK;" 20 - 20 - | ns
SCK fall time tF SCKx - 5 - 5 ng
SCK rise time tR SCKX - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.

teyep indicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, BIERL'OCK DIAGRAM" in this data

sheet.

These characteristics only guarantee the same relocate port number.

For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
When the external load capacitance = 30pF.
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) tscve X
Vo
SCK N VoL VoL
| tsovu tsHow
SOT Vo Vo
VoL = VoL
[ tivsui i< tsLixi »
SIN Vin Vi
Vi Vi
MS bit =0
tsLsH | tshsL |
e > |e N
SCK Vin Vin|/ ViH
A Vi Vi
— —
* tF tR » tsHove
Vo “Von
SOT VoL X( Vor
tivste —pfe——— tsuxe
IN ViH ViH
S Vi Vi

*. Changes when writing to TDR register

MS bit =1

DS706-00014-2v0-E
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I

+ Synchronous serial (SPI =1, SCINV = 1)

(Vcec =2.7Vt0 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Pin . Vce <4.5V Vcec > 4.5V .
Parameter mbol Condition - —= nit
aramete Symbo name onditions Min Max Min Max U
Serial clock cycle time skyce | SCKx Atycp - Ateyep - ns
. SCKX,
SCK | — SOT delay time sow SOTx -30 + 30 -20 + 20 ng
SCKx Internal shift
SIN — SCK1 setup time Wshi SINx, clock 50 - 30 - ns
_ SCKXx, operation
SCK1 — SIN hold time $Hixi SINX 0 - 0 - ns
: SCKX, 2tcyep- i 2tcyep - )
SOT— SCK1 delay time dovhi SOTx 30 30 ns
Serial clock "L" pulse width stsu | SCKx ZtCISP i - Ztcfgp i - ns
Serial clock "H" pulse width | st | SCKx tcfg * - tCYfg * - ns
. SCKX, .
SCK | — SOT delay time st ove SOTx External shiff - 50 - 30 ns
SCKx clock
SIN — SCK1 setup time WsHe SINx’ operation 10 - 10 - ns
. SCKX,
SCK 1t — SIN hold time $hixe SINX 20 - 20 - ns
SCK fall time tF SCKXx - 5 - 5 NS
SCK rise time tR SCKX - 5 - 5 ns

Notes: + The above characteristics apply to CLK synchronous mode.

+ teyepindicates the APB bus clock cycle time.
About the APB bus number which UART is connected to, BIE8L'OCK DIAGRAM" in this data

sheet.

+ These characteristics only guarantee the same relocate port number.

For example, the combination of SCLKx_0 and SOTx_1 is not guaranteed.
+ When the external load capacitance = 30pF.
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tscve
SCK — Vou Vo VoH
——— tsovmi ————» tsLow
AV a7
SOT N VoL NC VoL
tivsHi >ie tsHixi »
ViH ViH
SIN Vi Vi
MS bit =0
tR tsHsL N tsLsH g LtF
SCK yay ViH ViH
| Vi 7(VIL Vi
tsLove >
Vo Von
SOT VoL XT VoL
tivsHE — »le———  tshixe
ViH ViH
SIN Vi Vi
MS bit=1

+ External clock (EXT = 1): asynchronous only

(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol| Conditions . Value Unit | Remarks
Min Max
Serial clock "L" pulse width tsH teyep + 10 - ns
Serial clock "H" pulse width shist _ teyep + 10 - ns
SCK fall time F | CtT30PF - 5 ns
SCK rise time tR - 5 ns
tR tF
—> tsHsL «— tsLsH —>
SCK Vin Vin Vin
V|L VIL VIL

105
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(10) External Input Timing
(Vecc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter |Symbol| Pin name |Conditions \/alue Unit Remarks
Min Max
ADTG A_/D converter
trigger input
_ *1 _ _ . .
FRCKx 2teyer ns | Free-run timer input
¢ clock
Input pulse width t'NH' ICxx Input capture
INL
Wave form
- x1 -
DTTIxX 2tcycr ns generator
INTOO to INT31 - 2teycp + 100% | - ns | External interrupt
NMIX 500* - | ns | NMI
*1 : tcyepindicates the APB bus clock cycle time except stop when in stop mode, in timer mode.
About the APB bus number which A/D Converter, IMunction Timer and External interrupt are
connected to, sedBLOCK DIAGRAM" in this data sheet.
*2 : When in stop mode, in timer mode.
L i L tine J
E : i VIHS VIHS I
— Vis Vis £~ ;
[ve)
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I

(11) Quadrature Position/Revolution Counter timing
(Vcc =2.7Vto 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Conditions - Value Unit
Min Max
AIN pin "H" width tAHL -
AIN pin "L" width taLL -
BIN pin "H" width taHL -
BIN pin "L" width teLL -
BIN rise time from ¢ PC_Mode2 or
AIN pin "H" level AUBY PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin "H" level BUAD PC_Mode3
BIN fall time from t PC_Mode2 or
AIN pin "L" level ADBD PC_Mode3
AIN rise time from t PC_Mode2 or
BIN pin "L" level BbAU PC_Mode3
AIN rise time from t PC_Mode2 or teyert ) ns
BIN pin "H" level BUAU PC_Mode3 ver
BIN fall time from t PC_Mode2 or
AIN pin "H" level AUBD PC_Mode3
AIN fall time from ¢ PC_Mode2 or
BIN pin "L" level BDAD PC_Mode3
BIN rise time from t PC_Mode2 or
AIN pin "L" level ADBU PC_Mode3
ZIN pin "H" width tzhL QCR:CGSC="0"
ZIN pin "L" width tz QCR:CGSC="0"
AIN/BIN rise and fall time v
from determined ZIN leve] A% QCR:CGSC=1
Determined ZIN level fron wan
AIN/BIN rise and fall time | "B€2 QCR:CGSC=1

* ! teyepindicates the APB bus clock cycle time except stop when in stop mode, in timer mode.

About the APB bus number which Quadrature Position/Revolution Counter is connected to, see
"HBLOCK DIAGRAM" in this data sheet.

[7NT

AIN

A

tausu

y
\ 4
4
A
y

BIN

A

tBHL
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MBO9B610T Series

P teHL AL teLL .
BIN \ /
R .
P tsuau P tausp R teDAD tabBU
AIN P 2 N-
_ tane
A taLL g
tzrne "
ZIN
tzie
U \
ZIN
S SRR i
< . taBez
tzase < >
AIN/BIN
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(12) 1°C Timing

MBO9B610T Series
s

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Typical High-speed
Parameter Symbol| Conditions mode mode Unit|Remarks
Min | Max| Min | Max
SCL clock frequency oL 0 100 0 400 | kHz
(Repeated) START condition
hold time tHpsTA 4.0 - 0.6 - us
SDA | — SCL|
SCLclock "L" width tow 4.7 - 1.3 - us
SCLclock "H" width ticH 4.0 - 0.6 - us
(Repeated) START setup time teusta 47 i 06 | s
SCLt — SDA| C, = 30pF
Data hold time L 1
R = (Vp/lo)* 2 98
SCL| — SDA| 1 thppar (Vp/loL) 0 3.45 0 0.9 us
Data setup time
SDAi T - SCLT tsupaT 250 - 100 - ns
STOP condition setup time
SCLT - SDAT tsusto 4.0 - 0.6 - us
Bus free time between
"STOP condition" and teur 4.7 - 1.3 - us
"START condition"
8MHz < w4 w4 .
tCYCPS A0MHz 2 TCYCP 2 QZYCF’ ns 5
o 40MHz < o o j
Noise filter kp toyep< BOMHZ 3 teyep 3 teyep ns |*5
60MHz < w4 w4 .
toyep< 72MHzZ 4 tever 4 teyer ns | *5

*1: R and C represent the pull-up resistance anddepdcitance of the SCL and SDA lines, respectively.
Vp indicates the power supply vaita of the pull-up resistance angl Indicates \4. guaranteed current.

*2: The maximum gppar Must satisfy that it does not extend at least "L" periegyjtof device's SCL signal.
*3: A high-speed mod€C bus device can be used on a standard nf@deus system as long as the device
satisfies the requirement ogbar > 250 ns".
*4: tcyeplis the APB bus clock cycle time.
About the APB bus number whicfQ is connected to, se@BLOCK DIAGRAM" in this data sheet.
To use fC, set the peripheral bus clock at 8 MHz or more.
*5: The number of steps of the noise filter can be changed with register settings.
Change the number of the noise filter steps according to APB2 bus clock frequency.
_\ I |
SR D T S S
t >
fow tsubat SUSTA taur
|
scL 3 B /Tv-
A e
! o < » < ! ! o —> [
tHpsTA tHopAT tHiGH tHpsTA tsp tsusto
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MBO9B610T Series
I

(13) ETM Timing

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol | Pin name Conditions V alue Unit Remarks
Min | Max
Data hold : TRACECLK, Vce> 4.5V 2 9
ala no ns
™H | TRACED[3:0] | vec<45V | 2 | 15
TRACECLK Vcc> 4.5V - 50 | MHZ
frequenc 1 trrace
quency vce < 4.5V - 32 | MHz
TRACECLK
TRACECLK Vcec> 4.5V 20 - ns
le ti trraACE
Ccycle ume Vcc <45V | 31.25 - ns

Note: When the external load capacitance = 30pF.

TRACED[3:0]

L trrace .
: |
! VoL
| :
I
! teT™mH | teTmi
I
| : |
| “~ Vou | Von
! VoL ! VoL
:
I
I
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(14) JTAG Timing

MBO9B610T Series
I

(Vec = 2.7V 1o 5.5V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol| Pin name | Conditions - Value Unit Remarks
Min Max
TMS, TDI setup i TCK, Vcc> 4.5V 15 i ns
time JACS | TMS, TDI | Vce < 4.5V
. TCK, Vcc> 4.5V
TMS, TDI hold time YracH TMS, TDI Vo <45V 15 - ns
Vce> 4.5V - 25
TDO delay time #racD Tl_gé ns
Vce < 4.5V - 45
Note: When the external load capacitance = 30pF.
TCK Von
Vo g
| . Urass 1 tmacH |
! e
TMS/TDI : T Vou | Vou™)
! Vou VoL
| titaco |
! 1
TDO : Vo
X Vo

DS706-00014-2v0-E
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I

(15) Ethernet-MAC Timing

+ RMII transmission (100Mbps/10Mbps)

(ETHVce = 3.0V to 3.6V, 4.5V to 5.5\

(Vss = 0V, Ta = - 40°C to + 85°C, €25pF)

Parameter Symbol Pin name Conditions _Value Unit
Min | Max

Reference Clock _
Cycle time* trercyc E_RXCKO_REFCK | 20nftypical)| - - ns
Reference Clock trercyon/ -
High pulse width duty tReFcYCH E_RXCKO_REFCK fercoe 35 65 0
Reference Clock treroyoL / :
Low pulse width duty trercycL E_RXCKO_REFCK frercne 35 65 %
REFCK1 — Transmitted data E_TXO01,
Delay time (ch.0) E_TX00,

Y ' ¢ E_TXENO 2 | e

RMIITX - -

REFCK 1 — Transmitted data E_TX03_TX11,
Delay time (ch.1) E_TX02_TX10,

Y ' E_TXERO TXEN1

*1: When ETHV=4.5V to 5.5V, it is recommended to addréesearesistor at the output pin to suppress the output

current.

*2: The reference clock is fixed to 50MHz in the Ridpecifications. The clock accuracy should meet the

PHY-device specifications.

E_RXCKO_REFCK

N

£ Vins v
ILs

tREFCYCH ——>

tREFCYC

7¢V|Hs

tREFCYCL

E_TX03_TX11

E_TX02_TX10 N on
E_TX01 >§ V.
E_TX00 oL
E_TXENO tRMIITX

E_TXERO_TXEN1
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+ RMII receiving (100Mbps/10Mbps)

MBO9B610T Series
I

(ETHVcc = 3.0V to 3.6V, 4.5V to 5.5V)
(Vss =0V, Ta = - 40°C to + 85°C, €25pF)

Parameter Symbol Pin name Conditions _Value Unit
Min Max
Reference Clock _
Cycle time* trercyc E_RXCKO_REFCK | 20nftypical) - - ns
Reference Clock trercyen/ .
High pulse width duty treroven | E_RXCKO_REFCK trercye 35 65 %
Reference Clock trercyel / .
Low pulse width duty trerover | E_RXCKO_REFCK | % 3 | 65 | %
Received data> REFCK? E_RX01,
Setup time(ch.0) E_RX00,
P ' ‘ E_RXDVO A "
RMIIRXS - -
Received data> REFCK? E_RX03_RX11,
Setup time(ch.1) E_RX02_RX10,
' E_RXERO_RXDV1
REFCK1? — Received data E_RX01,
Hold time(ch.0) E_RX00,
' ; E_RXDVO ) "
RMIIRXH - -
REFCK1 — Received data| E_RX03_RX11,
Hold time (ch.1) E_RX02_RX10,
' E_RXERO_RXDV1
*. The reference clock is fixed to 50MHz in the RMII specifications.
The clock accuracy should meet the PHY-device specifications.
k———— tREFCYC ———————————|
E_RXCKO_REFCK
L -
\ / ViHs ViLs / ViHs
E_RX03_RX11 «—— tREFCYCH—| tREFCYCL—|
E_RX02_RX10
E_RX01 ViHs Vins
E_RX00 ViLs Viis
E_RXDVO
E_RXERO_RXDV1 tRMIIRXS —>{¢tRMIIRXH-
(e}
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+ Management Interface
(ETHVce = 3.0V to 3.6V, 4.5V to 5.5V)
(Vss =0V, Ta = - 40°C to + 85°C, €25pF)

Parameter Symbol Pin name Conditions MinvalueMax Unit
Management Clock

. E_MDCO
Cycle time* (ch.0) fubeye - i 400 ) ns
Management Clock
Cycle time* (ch.1) E_TCKO_MDC1
Management Clock
High pulse width duty E_MDCO
(ch.0) tmpcyen / o
Management Clock fuocyen tmpcyc 45 55 %
High pulse width duty E_TCKO_MDC1
(ch.1)
Management Clock
Low pulse width duty E_MDCO
(ch.0) tmocve / o
Management Clock tupcvet twocye 45 55 &
Low pulse width duty E_TCKO_MDC1
(ch.1)
MDC | — MDIO
Delay time (ch.0) t E_MDIOO i ) 60 ns
MDC | — MDIO MPO E MDIOL
Delay time (ch.1) —
MDIO — MDC 1
Setup time (ch.0) ¢ E_MDIO0 i 20 i ns
MDIO — MDC 1 MpIS E MDIOL
Setup time (ch.1) -
MDC 1 — MDIO
Hold time (ch.0) i E_MDIOO i 0 i ns
MDC 1 — MDIO MDIH E MDIOL
Hold time (ch.1) -

*: The clock time should be set to a value greater than the minimum value by setting the Ether-MAC setting

register.
tmbcyc
E_MDCO (output) / o \ £ Von
E_TCKO_MDC1 (output) \_VoL / \_Vou /
«—— tmpcycH tmMbeycL:

E_MDIOO (input) >§LVIHS ViHs A§< >§LV|HS ViHs J§<
E_MDIOL1 (input) — ViLs ViLs 5 - ViLs ViLs 4

k—tMDIS > ¢—tMDIH — k—tMDIS >¢—tMDIH —

k— tMpo — «— tmpo—f

E_MDIOO (output) " VoH Vo
E_MDIO1 (output) - VoL - VoL

©
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+ MIl transmission (100Mbps/10Mbps)
(ETHVcce = 3.0V to 3.6V, 4.5V to 5.5\
(Vss =0V, Ta = - 40°C to + 85°C, €25pF)

Parameter Symbol Pin name Conditions _Value Unit
Min Max
100Mbps, i i ns
Daramesgn OOk | e | € Toxo moc |0 m)
400ns (typical) i ns

Transmission Clock ¢ E TCKO MDC1 trxeyen / 35 65 o
High pulse width duty TXCYCH - - trxeve °
Transmission Clock trxcyer /
Low pulse width duty trxevel E_TCKO_MDC1 trxeye 35 65 %

E_TX03_TX11,

E_TX02_TX10,
TXCK 1 — Transmitted data t E_TXO01, i i 24 ns
Delay time MIITX E_TXO00,

E_TXENO,
E TXERO TXEN1

*1: When ETHV=4.5V to 5.5V, it is recommended to addréeseresistor at the output pin to suppress the output
current.

*2: The transmission clock is fixed to 25MHz or 2.5MHz in the MII specifications.
The clock accuracy should meet the PHY-device specifications.

trxcyc

E_TCKO_MDC1

/ /

\ 7 ViHs VlLsx‘; / Vins

E_TX03_TX11 trxcycH trxeyeL —|
E_TX02_TX10 |
E_TX01 ~Von
E_TX00 VoL
E_TXENO -
E_TXERO_TXEN1 tmi

©
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+ Ml receiving (100Mbps/10Mbps)

(ETHVcc = 3.0V to 3.6V, 4.5V to 5.5V)
(Vss =0V, Ta = - 40°C to + 85°C, €25pF)

E_RXERO_RXDV1

Parameter Symbol Pin name Conditions _Value Unit
Min | Max
100Mbps, ) i ns
Secening ok e | E_RXCKo_ReFcx (48 PCe)
400ns (typical) ~ i ns
E%Cheg’l:’rge?ﬂ'l?(;'; duty taxeven | E_RXCKO_REFCK tﬁiil‘;‘;/ 3B | 65 | %
foev‘\’/e;‘l’l'lr;ge(\fv'%ﬁfﬁ duty toxcre. | E_RXCKO_REFCK tj:;l‘;;/ 3 | 65 | %
E_RX03_RX11,
E_RX02_RX10,
Received data> REFCK? ¢ E_RXO01, i 5 ) ns
Setup time MIIRXS E_RXO00,
E_RXDVO,
E RXERO RXDV1
E_RX03_RX11,
E_RX02_RX10,
REFCK1 — Received data i E_RXO01, i 2 ) ns
Hold time MIIRXH E_RXO00,
E_RXDVO,

*. The receiving clock 100Mbps is fixed 8#MHz or 2.5MHz in the MII specifications.
The clock accuracy should meet the PHY-device specifications.

E_RXCKO_REFCK

tRXCYGC

ZL ViHs ZL ViHs
ViLs

E_RX03_RX11 tRXCYCH | trRxCYCL:

E_RX02_RX10

E_RX01 - Vins Vibs

E_RX00 L ViLs ViLs -

E_RXDVO

E_RXERO_RXDV1

k—IMIIRXS—k IMIIRXH>,
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5. 12-bit A/D Converter

* Electrical characteristics for the A/D converter

(Vec =AvVcc = 2.7V to 5.5V, Vss = AVss = 0V, Ta =

Parameter Symbol Pin . Value Unit Remarks
name Min Typ Max
Resolution - - - - 12 bit
Linearity error - - -45 - +4.5 LSB
eDrlrffo(arrentlaI linearity i i 95 i 125 LS
ANO 1o AVRH = 2.7V to
Zero transition voltage M AN31L -20 - + 20 mV| 5.5V
Full-scale transition ANO to
voltage VEest AN31 AVRH - 20 - AVRH + 20| mV
Conversion time - - 1.0* - - us | AVcec> 4.5V
L *2 - - Avcc > 4.5V
Sampling time Ts - ns
*2 - - AVcc < 4.5V
Compare clock cyclé* | Tcck - 50 - 2000 ns
State transition time to Tt i 10 i ) us
operation permission
A/D Lunit
(Pa?qv;?;gsﬁpdpigitglj)rrem i AVCC - 0.57 0.72 mA| operation
- 0.06 35 pA |When A/D stops
Reference power supply A/D 1unit
current i AVRH - 1.1 1.96 mA | operation
(between AVRH to AVRH=5.5V
AVSS) - 0.06 4 pA |When A/D stops
Analog input capacity Cin - - - 12.9 pF
. . . 2 AVcc> 4.5V
Analog input resistance Rin - - - 38 kQ AVCe < 4.5V
Interchannel disparity - - - - 4 LSB
Analog port input i ANO to i i 5 A
current AN31 H
. ANO to
Analog input voltage - AN31 AVSS - AVRH \Y,
Reference voltage - AVRH AVSS - AVCC \

*1: Conversion time is the value of sampling time (Ts) + compare time (Tc).

The condition of the minimum conversion time is when the value of sampling time: 300ns, the value of

compare time:; 700ns (AVce4.5V).
Ensure that it satisfies the value of sampling time (Ts) and compare clock cycle (Tcck).
For setting® of sampling time and compare clock cycle, see "Chapter:12-bit A/D Converter" in "FM3
Family PERIPHERAL MANUAL".
*2: A necessary sampling time changes by external impedance.
Ensure that it set the sampling time to satisfy (Equation 1).

: Compare time (Tc) is the value of (Equation 2).
: The register setting of the A/D Converteréflected by the timing of the APB bus clock.

Sampling clock and compare clock are set with the base clock (HCLK).
About the APB bus number which A/D Converter is connected to lBB&EOCK DIAGRAM" in this data

sheet.
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ANO to AN31 Comparator

Rext  Analog input pin Rin
Analog
signal source VVV /\M 4 {>

— Cin

(Equation 1) T$> (Rin + Rext ) x Cin x 9

Ts : Sampling time

Rin :input resistance of A/D = kat 4.5< AVCC <5.5
input resistance of A/D = 3.8kat 2.7<AVCC < 4.5

Cin :input capacity of A/D = 12.9pF at X/AVCC < 5.5

Rext : Output impedance of external circuit

(Equation 2) Tc = Tcck x 14

Tc : Compare time
Teck : Compare clock cycle

©
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* Definition of 12-bit A/D Converter Terms

* Resolution
* Linearity error

* Differential linearity error :

Analog variation that is recognized by an A/D converter.

Deviation of the line between the zero-transition point
(Ob0O000000000G8-—0b000000000001) and the full-scale transition point
(Ob111111111116—0b111111111111) from the actual conversion
characteristics.

Deviation from the ideal value of the input voltage that is required to change
the output code by 1 LSB.

Digital output

Linearity error Differential linearity error
OXFFFT
Actual conversion _
OxFEET characteristics OX(N+1)T Actual conversion
h .
{1 LSB(N-1) + Vor} characteristics
OXFFDt
Vest Ideal characteristi
: (Actually- | . o eal characteristics
' ' \/ measured | 3
! value) 3
0x004 o Vit -
: ; (Actually-measured 8
1 1 k=)
0x003T S value) B oX(N-1)T VinenyT
5 \Actual conversion 5 T (Actually-measured
: i alue
0x002— ' characteristics VT value)
Ideal characteristics (Actually-measured
0x001-+ 0x(N-2) . value)
Vor (Actually-measured value) Actual conversion characteristics
AVss AVRH AVss AVRH
Analog input Analog input

Linearity error of digital output N =

Differential linearity error of digital output N = Voenr-Var g [LSB]

N
Vor
VEst
Vit

: A/D converter digital output value.

. Voltage at which the digital output changes from 0x000 to Ox001.
: Voltage at which the digital output changes from OXFFE to OXFFF.
: Voltage at which the digital output changes from Ox(N — 1) to OxN.

Vit - {1LSB x (N - 1) + Vor}
1L.SB

[LSB]

1LSB

DS706-00014-2v0-E
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6. USB characteristics
The USB characteristics of ch.0 and those of ch.1 are the same.
USBVcc0 and USBVccl are described as USBVcc below.
(Vcec = 2.7V to 5.5V, USBVcc = 3.0V to 3.6V, Vss = 0V, Ta = - 40°C to + 85°C)

Parameter Symbol Pin Conditions - Value Unit|Remarks
name Min Max
Input "H" level voltage \2 - 2.0 |USBvcc+0.3 V |*1
Input Input "L" level voltage \A - Vss-0.3 0.8 Vo |*1
char_act— Differe_n_tial input Vo, ) 0.2 ) v %0
eristics SenSlthlty
Different common mode Ve ) 08 o5 v %0
range
External
g pull-down .
Output "H" level voltage ' resistanced 2.8 3.6 V [*3
15kQ

UDPO,| External
UDMO | pull-up

Output "L" level voltage Y resistanced 0.0 0.3 V |*3

Output 1.5k

char_act- Crossover voltage Ms - 1.3 2.0 VvV |*4

eristics Rise time iR Full-Speed 4 20 ns |*5
Fall time Ee Full-Speed 4 20 ns |*5
Rise/ fall time matching FREM Full-Speed 90 111.11 % |*5
Output impedance oy Full-Speed 28 44 Q [*6
Rise time tr Low-Speed 75 300 ns |*7
Fall time 113 Low-Speed 75 300 ns |*7
Rise/ fall time matching LkEm Low-Speed 80 125 %0 *7

*1 : The switching threshold voltage of Single-End-Receiver of USB I/O buffer is set as wijtl{iMax) = 0.8V,
Vi (Min) = 2.0 V (TTL input standard).
There are some hysteresis to lower noise sensitivity.

*2 : Use differential-Receiver to receive USB differential data signal.
Differential-Receiver has 200 mV of differential input sensitivity when the differential data input is within
0.8 Vto 2.5 V to the local ground reference level.
Above voltage range is the common mode input voltage range.

1.0

sensitivity [V]

o
N

< >

T T T T T T T T T T T T 11
0.8 2.5
Common mode input voltage [V]

Minimum differential input

o
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*3 : The output drive capability of the driver is below 0.3 V at Low-Statg \¢to 3.6 V and 1.5® load), and
2.8 V or above (to ground and 1.8 koad) at High-State (M,).

*4 : The cross voltage of the external differential output signal (D +YBf USB I/O buffer is within 1.3 V to

2.0V

D+
Max 2.0V \X/ N A +
MlnDl_.SV 7N TN f

X Vcrs specified range

*5 : They indicate rise time (Trise) and fall time (Tfall) of the full-speed differential data signal.

They are defined by the time between 10% and 90% of the output signal voltage.

For full-speed buffer, Tr/Tf ratio is regulated as within £ 10% to minimize RFI emission.

D+

Rising time Falling time

Full-speed Buffer

: . Rs=27Q

XD+ — W
: E ) i‘ C.=50pF
! Rs=27Q

TxD- ;
| L C.=50pF
: L=

3-State Enable ——«J /;

...................

DS706-00014-2v0-E
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*6 : USB Full-speed connection is performed via twist pair cable shield wihtAlb% characteristic
impedance (Differential Mode).
USB standard defines that output impedance of USB driver must be in range foaim 28, So, discrete
series resistor (Rs) addition is defined in order to satisfy the above definition and keep balance.
When using this USB FLS I/O, use it with@%o 32 (recommendation value 2jfseries resistor Rs.

Full-speed Buffer

| . /R_S\
TXD+ — : 28Q) to 44Q Equiv. Imped.
e \%\
TxD- /_\ 28Q to 44Q Equiv. Imped.
N

3-State Enable —.—.J : Mount it as external resistance. j

Rs series resistor 25Q to 30Q
Series resistor of 27Q (recommendation value) must be added.
And, use "resistance with an uncertainty of 5% by E24 sequence”.

*7 : They indicate rise time (Trise) and fall time (Tfall) of the low-speed differential data signal.
They are defined by the time between 10% and 90% of the output signal voltage.

D+

90% 90%

> . > .

Trise Tfall
Rising time Falling time

See Figure ¥ Low-Speed Load (Compliance Load)" for conditions of external load.

©
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* Low-Speed Load (Upstream Port Load) - Reference 1

Low-speed Buffer

T Rs=27Q
XD+ — N
§ ( ) de/% ; C. = 50pF to 150pF
: | Rs=27Q
- W
: E ) Rpd C. = 50pF to 150pF
3-State Enable —— : /;
Rpd=15kQ
* Low-Speed Load (Downstream Port Load) - Reference 2
Low-speed Buffer
T Rs=27Q
TXD+ — AN 1 VTERM

C. =200pF to

TxD-

E ) CL=200pFto  Rpy=1.5kQ
3-State Enable — < ; /; 600pF VTERM=3.6V

___________________

* Low-Speed Load (Compliance Load)

Low-speed Buffer
ST T Rs=27Q

™D+ —; WY

C. = 200pF to 450pF

TxD-

3-State Enable —.—o—CP

1
o
J— CL =200
L= pF to 450pF
-

©
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7. Low-Voltage Detection Characteristics

(1) Low-Voltage Detection Reset

(Ta = - 40°C to + 85°C)

Parameter Symbol | Conditions - Value Unit Remarks
Min | Typ | Max
Detected voltage VDL - 225  2.45 2.6b When voltage drops
Released voltage VDH - 2.3( 2.50 2.10 V  When voltage rises
(2) Interrupt of Low-Voltage Detection
(Ta = - 40°C to + 85°C)
" Value -
Parameter Symbol | Conditions . Unit Remarks
Min | Typ | Max

Detected voltage VDL SVHI = 0000 2.58 2.8 3.02 When voltage drops
Released voltage VDH 2.67 2.9 3.13 V| Whenoltagerises
Detected voltage VDL SVHI = 0001 2.76 3.0 3.24 When voltage drops
Released voltage VDH 285 | 31 3.34 V| Whewoltagerises
Detected voltage VDL SVHI = 0010 294 3.2 3.45 When voltage drops
Released voltage VDH 3.04 | 33 3.56 V| Whenoltagerises
Detected voltage VDL SVHI = 0011 3.31] 3.6 3.88 When voltage drops
Released voltage VDH 3.40 3.7 3.99 V| Whenoltagerises
Detected voltage VDL SVHI = 0100 3.40 3.7 3.99 When voltage drops
Released voltage VDH 3.50 3.8 4.10 V| Whenoltagerises
Detected voltage VDL SVHI = 0111 3.68 4.0 4.32 When voltage drops
Released voltage VDH 377 | 41 4.42 V| Whewoltagerises
Detected voltage VDL SVHI = 1000 3.77 4.1 4.42 When voltage drops
Released voltage VDH 3.86 4.2 4.53 V| Whenoltagerises
Detected voltage VDL SVHI = 1001 3.86 4.2 4.53 When voltage drops
Released voltage VDH 3.96 4.3 4.64 V| Whenoltagerises
LVD stabilization T 4032 x
wait time oW i i ) tever® Hs

* ! teyepindicates the APB2 bus clock cycle time.

124
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8. Flash Memory Write/Erase Characteristics
(Vcc =2.7Vto 5.5V, Ta = - 40°C to + 85°C)

Parameter . Value Unit Remarks
Min Typ Max
Sector erase | -arge Sector ) 0.7 3.7 s Includes write time prior to internal
time Small Sector 0.3 1.1 erase
Half word (16-bit) ) 12 384 S Not including system-level overhead
write time K time.
Chip erase time i 13.6 68 s Ier:c;;ges write time prior to internal

Write cycles and data hold time

Erase/write cycles Data hold time
Remarks
(cycle) (year)
1,000 20*
10,000 10*
100,000 5*

*. This value comes from the technology qualificatiosiiig Arrhenius equation to translate high temperature
acceleration test result into average temperature value at + 85°C) .

©
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B ORDERING INFORMATION

Part number

Package

MB9BF616SPMC
MB9BF617SPMC
MB9BF618SPMC

Plastic: LQFP 144-pin
(0.5mm pitch), (FPT-144P-M08)

MB9BF616TPMC
MB9BF617TPMC
MB9BF618TPMC

Plastic: LQFP 176-pin
(0.5mm pitch), (FPT-176P-M07)

MB9BF616TBGL
MB9BF617TBGL
MB9BF618TBGL

Plastic: PFBGA 192-pin
(0.8mm pitch), (BGA-192P-M06)

126
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B PACKAGE DIMENSIONS

176-pin plastic LQFP Lead pitch 0.50 mm
Package width x 24.0 x 24.0 MM
package length
Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
(Refe‘ﬁfwe) P-LQFP-0176-2424-0.50
(FPT-176P-M07)
176-pin plastic LQFP Note 1) * : Values do not include resin protrusion.
(FPT-176P-MQ7) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness

26.0020.20(1.024+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*24.00+0.10(.945+.004)SQ

0.145:0.055
(006+.002)
RAARAAAAARARAARAAAAARARAARAAARAAARARAARARAAA
9= =

= = TD;t; lsof A"pat | |
% % i 7(1022?%%) (Mounting height) i
= = | |
= = ‘ 0.1020.10 |
= B ‘ (:004%.004)!
= = } {0°~8° (Stand off) }

= = |
= INDEX Q = | [ }
= = ‘ !

0.50:0.20
= == () o } {020,008} }
e L PR R R / ) \ Odggfodég [
LEAD No (1) ‘ - | oaaw008) ] !
0.22:0.05
‘ " (.0091.002)
Dimensions in mm (inches).
© 20042010 FUITSU SEMICONDUCTOR LIMITED FL760135-¢1-3 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

©
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144-pin plastic LQFP Lead pitch 0.50 mm
Package width x 20.0 x 20.0 mm
package length

Lead shape Gullwing
Sealing method Plastic mold
Mounting height 1.70 mm MAX
Weight 1.20¢g
(FPT-144P-M08) Code P-LFQFP144-20%20-0.50
(Reference) '
144-pin plaStiC LQFP Note 1) *:Values do not include resin protrusion.
(FPT-144P-M08) Resin protrusion is +0.25(.010)Max(each side).

Note 2) Pins width and pins thickness include plating thickness.

22.00:40.20(.866+.008)SQ Note 3) Pins width do not include tie bar cutting remainder.

*20.00+0.10(.787+.004)SQ

0.14540.055
© (:006+.002)
RRAAAAAAAAARARARARAAAAAAAAAAAAARAAAH
(09 = =®
= - Slo08(003)
= = | Details of "A"part }
E= = | 40.20
% % i %(Mouming height) i
= = . |
= = |
= = } 0.10:0.10 |
5 e O E | oy
= = ‘ [
= = |
@ A | 0.50£0.20 0.25(.010) }
R LR R LR CE LR ELEEEL ; | (020£.008) |
LEAD No. (1) I Odgﬂfodég |
0.22+0.05 | lom000) !
; (.009¢.002)
Dimensions in mm (inches).
© 2003-2020 FUJITSU SEMICONDUCTOR LIMITED F144019S-c-4-8 Note: The values in parentheses are reference values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/

©
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192-ball plastic FBGA Ball pitch 0.80 mm
Package width x
g 12,00 mm x 12.00 mm
package length
Lead shape Ball
Sealing method Plastic mold
Mounting height 1.45 mm Max.
Weight 0.34 ¢
(BGA-192P-M06)
192-ball plastic FBGA
(BGA-192P-M06)
10.40(.409)REF
12.00+0.10(.472+.004)
0.20(.008) S
©[0.200008) S|8] 0.80(.031
REF
0000000bbooO 14
OO0000000000000 | 13
0000000000000 | 12
000000000000 00 | 11
FOOOOOOO0O00O00O0 | 10
FOO0OO0OOO0OO00O0000O0 | 9
12.0040.10 0000000000000 0 | 8
(:472+.004) 10.40(.409) 0000000000000 0 |7
REF 0000000000000 |6
000000000000 0O0 |5
000000000000 0O0 | 4
—————————————— 0000000000000 |3
3 0pOO0000000000O0 | 2
\; ©00000000000 1
PNMLKJHGFEDCBA
(INDEX AREA) @] 0.20(008] S A HHDE
192-90.45+0.10 |
1.25+0.20 {@]20.08(.003)8] S|A] B|
0.3540.10 (649+.008) (192-6.018+.004)
(.014+£.004) |(Seated height)

(Stand off)

E

OO0

OO0O00U00000 0O

[>[0.10(.004] S

© 2008-2010 FUJITSU SEMICONDUCTOR LIMITED B1920065-¢-1-3

Dimensions in mm (inches).
Note: The values in parentheses are reference

values.

Please check the latest package dimension at the following URL.
http://edevice.fujitsu.com/package/en-search/
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B MAJOR CHANGES IN THIS EDITION
e on a page is indicated by a vertical line drawn on the left side of that page.

A chan

Page

Section

Change Results

9to 11

B PIN ASSIGNMENT

Added the description of "Note".

63, 64

B HANDLING DEVICES

» Revised the description of " C pin".
» Added the description of "» Base Timer".

65

B BLOCK DIAGRAM

Corrected the figure.
- TIOA: input— input/output
- TIOB: output— input

69

B MEMORY MAP

Added the Address.

77

B ELECTRICAL CHARACTERISTICS
2. Recommended Operating Conditions

» Added the "Smoothing capacitog)(C
» Added the footnote.

83

4. AC Characteristics
(1) Main Clock Input Characteristics

Added "Internal operating clock frequency:(#:
Master clock".

85

(4-1) Operating Conditions of Main and
USB/Ethernet PLL (In the case of using
main clock for input of PLL)

(4-2) Operating Conditions of Main PLL
(In the case of using high-speed internal
CR)

e Added "Main PLL clock frequency{kpr..)".
« Added "USB/Ethernet clock frequency, (fpi1)".

117

5. 12-bit A/D Converter
® Electrical Characteristics for the A/D
Converter

« Added the Symbol.
» Deleted the following Pin name.
- "Sampling time"
- "Compare clock cycle"
- "State transition time to operation permission"
- "Analog input capacity"
- "Analog input resistance"

« Corrected the value of "Compare clock cycle (Tcck)"

Max: 10000— 2000
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FUJITSU SEMICONDUCTOR LIMITED

Nomura Fudosan Shin-yokohama Bldg. 10-23, Shin-yokohama 2-Chome,
Kohoku-ku Yokohama Kanagawa 222-0033, Japan

Tel: +81-45-415-5858
http://jp.fujitsu.com/fsl/en/

For further information please contact:

North and South America

FUJITSU SEMICONDUCTOR AMERICA, INC.
1250 E. Arques Avenue, M/S 333

Sunnyvale, CA 94085-5401, U.S.A.

Tel: +1-408-737-5600  Fax: +1-408-737-5999
http://us.fujitsu.com/micro/

Europe

FUJITSU SEMICONDUCTOR EUROPE GmbH
Pittlerstrasse 47, 63225 Langen, Germany

Tel: +49-6103-690-0 Fax: +49-6103-690-122
http://emea.fujitsu.com/semiconductor/

Korea

FUJITSU SEMICONDUCTOR KOREA LTD.

902 Kosmo Tower Building, 1002 Daechi-Dong,
Gangnam-Gu, Seoul 135-280, Republic of Korea

Asia Pacific

FUJITSU SEMICONDUCTOR ASIA PTE. LTD.
151 Lorong Chuan,

#05-08 New Tech Park 556741 Singapore

Tel : +65-6281-0770 Fax : +65-6281-0220
http://sg.fujitsu.com/semiconductor/

FUJITSU SEMICONDUCTOR SHANGHAI CO., LTD.
30F, Kerry Parkside, 1155 Fang Dian Road,

Pudong District, Shanghai 201204, China

Tel : +86-21-6146-3688 Fax : +86-21-6146-3660
http://cn.fujitsu.com/fss/

FUJITSU SEMICONDUCTOR PACIFIC ASIA LTD.
2/F, Green 18 Building, Hong Kong Science Park,
Shatin, N.T., Hong Kong

Tel : +852-2736-3232 Fax : +852-2314-4207

Tel: +82-2-3484-7100 Fax: +82-2-3484-7111
http://kr.fujitsu.com/fsk/

http://cn.fujitsu.com/fsp/

Specifications are subject to change without nofoe.further information please contact each office.

All Rights Reserved.

The contents of this document are subject to change without notice.

Customers are advised to consult with sales representatives before ordering.

The information, such as descriptions of function and appicaircuit examples, in this document are presented sole
for the purpose of reference to show examples of opegtind uses of FUJITSU SEMICONDUCTOR device; FUJIT
SEMICONDUCTOR does not warrant proper operation of thecéewith respect to use based on such information. W
you develop equipment incorporating the device based on such information, you must assume any responsibility
out of such use of the information.

FUJITSU SEMICONDUCTOR assumes no liability for any damages whatsoever arising out of the use of the info

Any information in this document, including descriptiongusfction and schematic diagrams, shall not be construed as

license of the use or exercise of any intellectual property right, such as patent right or copyright, or any other righ
FUJITSU SEMICONDUCTOR or any third party or does FUJITSU SEMICONDUCTOR warrant non-infringement
any third-party's intellectual property right or other right by using such information. FUJITSU SEMICONDUCTOR
assumes no liability for any infringement of the intellectual property rights or other rights of third parties which wo
result from the use of information contained herein.

The products described in this document are designed, developed and manufactured as contemplated for gener3
including without limitation, ordinary industrial use, gedafdice use, personal use, and household use, but are not
designed, developed and manufactured as contemplatie ((5e accompanying fatal risks or dangers that, unless
extremely high safety is secured, could have a serious effé mublic, and could lead directly to death, personal inj
severe physical damage or other loss (i.e., nuclear reactionldontuzlear facility, aircraft flight control, air traffic
control, mass transport control, medical life support systeissile launch control in weapon system), or (2) for use
requiring extremely high reliability (i.e., sutemsible repeater and artificial satellite).

Please note that FUJITSU SEMICONDUCTOR will not be liggainst you and/or any third party for any claims or
damages arising in connection with above-mentioned uses of the products.

Any semiconductor devices have an inherent chance of failure. You must protect against injury, damage or loss f
failures by incorporating safety design measures into yamilitfy and equipment such as redundancy, fire protection,
prevention of over-current levels and other abnormal operating conditions.

Exportation/release of any products described in this documepntequire necessary procedures in accordance with
regulations of the Foreign Exchange and Foreign T€addrol Law of Japan and/or US export control laws.

The company names and brand names herein are the trademagistered trademarks of their respective owners.
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