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64-/32-BIT MICROPROCESSOR

DESCRIPTION

The pPD30671 (VR7701) is a member of the VR™ Series of RISC (Reduced Instruction Set Computer)
microprocessors. Itis a high-performance 64-/32-bit microprocessor that employs the RISC architecture developed by

MIPS™.

The VR7701 has a Vr5500 core as the CPU. It is also equipped with many peripheral units such as a secondary
cache, 64-bit DDR SDRAM memory controller, 64-bit PCI-X, 10/100 BASE Ethernet™ controller (MAC), LocalBus

interface, interrupt controller, serial controller, and timer.

Detailed function descriptions are provided in the following user’s manual. Be sure to read the manual

before designing.

e VR7701 User’s Manual (U16334E)

FEATURES

¢ Employs Vr5500 core, a 64-bit RISC core, as CPU.

* High-speed operation processing with 2-way
superscalar super pipeline
¢ 804 MIPS at 400 MHz operation

e Conforms to MIPS |, II, lll, and IV instruction sets.

Also supports some of MIPS64 instructions.
» High-speed translation lookaside buffer (TLB)
(48 double entries)
e On-chip floating-point unit (FPU)
e On-chip primary cache memory
Instruction/data: 32 KB each
2-way set associative cache
e On-chip hardware debug function (N-Wire)
e On-chip secondary cache memory
* 256 KB 4-way set associative cache
e Instruction/data mixed
* e Supports freeze control.
e SDRAM interface
¢ DDR SDRAM
e Supports 64/128/256/512 Mb/1 Gb SDRAM.
e Operating frequency: 133 MHz

LocalBus interface

o 32-bit address/data multiplexed bus

o Address space: 25 bits (128 MB)

e 4-channel /O DMA interface

PCI-X interface

e Conforms to 64-bit PCI-X Rev. 1.0a (133 MHz MAX.).
e PCl mode (PCI Rev. 2.2, 33 MHz MAX.) selectable
Ethernet controller

¢ 10/100 BASE MAC and MII (2 channels each)

e Operating frequency: 2.5 MHz, 25 MHz

On-chip peripheral units

o Timer (9 channels)

e Interrupt controller

* 16550-compatible serial interface (2 channels)

o Clocked serial interface

Supply voltage
Core block: 1.48t01.64V
1/0 block: 3.14t03.47V,23t02.7V

The information in this document is subject to change without notice. Before using this document, please

confirm that this is the latest version.

Not all products and/or types are available in every country. Please check with an NEC Electronics
sales representative for availability and additional information.

Document No. U16395EJ2V0ODSO00 (2nd edition)
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NEC 1PD30671

APPLICATIONS
o Disk array equipment
¢ High-end set-top boxes
* Network equipment, etc.

ORDERING INFORMATION

Part Number Package Maximum Operating Frequency
* 1PD30671F2-400-UA5-A™*  500-pin plastic BGA (C/D advanced type) (40 x 40) 400 MHz

* Note Lead-free product

PIN CONFIGURATION
e 500-pin plastic BGA (C/D advanced type) (40 x 40)
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NEC #PD30671
(1/5)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
Al GND B9 PAD26 C17 PIRDY#
A2 GND B10 PAD21 C18 PSTOP#
A3 VD3 B11l GND C19 PPARG64
A4 PAD43 B12 PAD14 C20 MMDO
A5 PAD40 B13 PAD9 c21 MMD1
A6 PAD35 B14 VD3 Cc22 MMD7
A7 PAD31 B15 PAD1 Cc23 MMD9
A8 PAD28 B16 PREQ2# C24 MDQS1
A9 PAD23 B17 VD3 C25 MMD11
Al0 PAD19 B18 PACK64# C26 MDQS2
All PAD18 B19 PDEVSEL# c27 MMD23
Al2 PAD13 B20 GND Cc28 VD2
Al3 PADS8 B21 MMD5 C29 MVref0
Al4 PADS5S B22 MMD6 C30 MMD25
AlS5 PADO B23 VDD D1 PAD58
Al6 PREQ1# B24 SDLLE1V D2 PAD56
Al7 PREQO# B25 MMD14 D3 PAD53
Al8 PFRAME# B26 GND D4 PADA48
Al9 PTRDY# B27 MDQM2 D5 VDD
A20 MCLKIN B28 MMD19 D6 PAD44
A21 MCLKIN# B29 GND D7 PAD39
A22 MDQSO0 B30 GND D8 GND
A23 MMD3 C1 GND D9 PAD30
A24 MMD13 c2 PAD52 D10 PAD25
A25 MDQM1 C3 PAD47 D11 VD3
A26 MMD16 C4 VD3 D12 PAD16
A27 MMD17 C5 PAD46 D13 PAD11
A28 VD2 C6 PAD41 D14 GND
A29 GND Cc7 PAD36 D15 PAD3
A30 GND Cc8 PAD34 D16 YPLLGND1
Bl PAD50 C9 PAD29 D17 GND
B2 PAD51 C10 PAD24 D18 MDLLVDD
B3 VDD Cl1 PAD20 D19 PPAR
B4 PADA45 C12 PAD15 D20 VD2
B5 GND C13 PAD10 D21 MDQMO
B6 PAD38 C14 PAD6 D22 MMD8
B7 PAD33 C15 PAD2 D23 GND
B8 VDD C16 YPLLVDD1 D24 MMD15
Remark # indicates active low.
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NEC #PD30671
(2/5)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
D25 MMD21 F3 PAD59 K1 PPERR#
D26 MMD22 F4 VD3 K2 VDD
D27 VDD F5 PAD55 K3 PINTD#
D28 MMD24 F26 MMD29 K4 GND
D29 GND F27 MMD26 K5 PREQ64#
D30 MDQS3 F28 MMD27 K26 IC-PDnR
El PCBE2# F29 MMDP4 K27 IC-PDnR
E2 PAD61 F30 MMDP1 K28 IC-PDnR
E3 PAD57 Gl PCBES# K29 IC-PDNnR
E4 PAD54 G2 GND K30 MMA14
E5 PADA49 G3 PCBEO# L1 PCIFREQO
E6 GND G4 PAD62 L2 PCIBUS64
E7 PAD42 G5 PAD60 L3 PRST#
E8 PAD37 G26 MMD30 L4 PINTB#
E9 PAD32 G27 MMDPO LS PINTC#
E10 PAD27 G28 MDQSP L26 IC-PDnR
Ell PAD22 G29 MMDP2 L27 VD2
E12 PAD17 G30 MMDP7 L28 IC-PDnR
E13 PAD12 H1 PGNT2# L29 SDLLN1V
E14 PAD7 H2 PGNTO# L30 MMA13
E15 PAD4 H3 PCBEG6# M1 JTDI
E16 PREQ3# H4 PCBE4# M2 PCIMODE
E17 YPLLGND2 H5 PCBE1# M3 PCIFREQ1
E18 YPLLVDD2 H26 MMDPS M4 HOSTMODE
E19 PCLKIN H27 GND M5 PINTA#
E20 MMD4 H28 MDQM8 M26 MCKE3
E21 MMD2 H29 VDD M27 MCKE2
E22 MMD12 H30 IC-PDNnR M28 MCKE1
E23 MMD10 J1 IDSEL M29 MCKEO
E24 MMD20 J2 PSERR# M30 MMA12
E25 MMD18 J3 PGNT3# N1 JTMS
E26 VD2 J4 PGNT1# N2 JTDO
E27 MMD28 J5 PCBET7# N3 SPLLVDD
E28 MDQM3 J26 MMDP6 N4 JTCK
E29 GND J27 MMDP3 N5 SPLLGND
E30 MMD31 J28 IC-PDNnR N26 MMA11
F1 PCBE3# J29 IC-PDNnR N27 MMA9
F2 PAD63 J30 IC-PDnR N28 MMA7

Remark # indicates active low.
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NEC #PD30671
(3/5)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
N29 MMAS8 u27 GND AA5 LAD1
N30 MMAS u28 MWE# AA26 IC-PDnR
P1 NTrcDatal u29 VD2 AA27 IC-PDnR
P2 NTrcDataO u30 MCAS# AA28 IC-PDnR
P3 NTrcClk V1 DEVMEMO AA29 IC-PDnR
P4 VD3 V2 DEVCPU2 AA30 IC-PDnR
P5 JTRST# V3 TCLKIN AB1 LADO
P26 MMAG V4 DEVCPUO AB2 LAD2
P27 GND V5 DEVCPU1 AB3 LAD3
P28 MMA4 V26 MCS5# AB4 LADS
P29 VD2 Va7 MCS3# AB5 LAD7
P30 MMA3 V28 MCS2# AB26 IC-PDnR
R1 NMI V29 MCS1# AB27 IC-PDnR
R2 BKTGIO# V30 MCS4# AB28 IC-PDnR
R3 NTrcEnd w1 IC-PDnR AB29 IC-PDnR
R4 NTrcData2 w2 DEVLC1 AB30 IC-PDnR
R5 NTrcData3 W3 DEVMEM1 AC1 LAD4
R26 N.C. w4 DEVLCO AC2 LAD6
R27 N.C. W5 IC-PUpR AC3 LAD8
R28 IC-PDNnR W26 IC-PDnR AC4 LAD10
R29 MMA2 W27 IC-PDnR AC5 LAD12
R30 MMA1 w28 MCS7# AC26 MMD36
T1 INTP4/GP54 W29 MCS6# AC27 GND
T2 INTP3/GP53 W30 IC-PDnR AC28 IC-PDnR
T3 INTP2/GP52 Y1l IC-PDnR AC29 VDD
T4 INTPO/GP50 Y2 IC-PDnR AC30 IC-PDnR
TS5 INTP1/GP51 Y3 BIGENDIAN AD1 LAD9
T26 MMBA1 Y4 OOOMode AD2 LAD11
T27 MMA10 Y5 IC-PDnR AD3 LAD13
T28 MMAO Y26 IC-PDnR AD4 LAD15
T29 MMBAO Y27 VD2 AD5 LAD17
T30 MRAS# Y28 IC-PDnR AD26 MMD34
Ul INTP7/GP57 Y29 SDLLN2V AD27 MMD33
u2 GND Y30 IC-PDnR AD28 MMD32
u3 INTP6/GP56 AAl N.C. AD29 IC-PDnR
U4 VD3 AA2 VDD AD30 IC-PDnR
us INTP5/GP55 AA3 IC-PDnR AE1l LAD14
u26 MCSO# AA4 GND AE2 GND
Remark # indicates active low.
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NEC #PD30671
(4/5)

Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
AE3 LAD18 AG1 LAD20 AH9 MI1ITXEN/GP1
AE4 VD3 AG2 LAD22 AH10 MI1ITXER/GP6
AES5 LAD23 AG3 LAD24 AH11 MI1RXDV/GP10
AE26 VDD AG4 VD3 AH12 MI1IRXER/GP15
AE27 MMD39 AG5 LAD30 AH13 MI2TXDO0/GP20
AE28 MDQM4 AG6 LCS2# AH14 MI2TXER/GP24
AE29 GND AG7 LWR# AH15 MI2RXDO/GP29
AE30 MMD37 AG8 GND AH16 MI2MDCLK/GP34
AF1 LAD16 AG9 N.C. AH17 UARTCLK
AF2 LAD19 AG10 MI1TXD3/GP5 AH18 U1CTS/GP39
AF3 LAD21 AG11 VD3 AH19 U2TXD/GP44
AF4 LAD25 AG12 MI1RXD3/GP14 AH20 U2DSR/GP49
AF5 VDD AG13 MI2TXEN/GP19 AH21 MMD59
AF6 LALE AG14 GND AH22 MDQM7
AF7 LCS6# AG15 MI2RXDV/GP28 AH23 MMD51
AF8 LBT16# AG16 MI2RXER/GP33 AH24 MMD55
AF9 IC-PUpR AG17 GND AH25 MMD49
AF10 MI1TXD2/GP4 AG18 U1DTR/CSI_DO/GP40 AH26 MMD43
AF11 MI1RXCLK/GP9 AG19 U2RTS/GP45 AH27 MDQS5
AF12 MI1RXD1/GP12 AG20 VD2 AH28 MMD40
AF13 MIIMD/GP17 AG21 MMD63 AH29 VDD
AF14 MI2TXD2/GP22 AG22 MMD57 AH30 VD2
AF15 MI2RXCLK/GP27 AG23 GND AJl GND
AF16 MI2RXD3/GP32 AG24 MDQM6 AJ2 GND
AF17 U1RXD/GP36 AG25 MMD48 AJ3 LAD28
AF18 U1DCD/CSI_DI/GP41 AG26 MMD42 AJ4 LAD31
AF19 U2CTS/GP46 AG27 MMD44 AJ5 GND
AF20 VDDOK AG28 GND AJ6 LRD#
AF21 MMD62 AG29 MVrefl AJ7 LRDY#
AF22 MMD61 AG30 MMD38 AJ8 VD3
AF23 MMD54 AH1 LAD26 AJ9 MI1TXDO/GP2
AF24 MMD53 AH2 LAD27 AJ10 MI1COL/GP7
AF25 MMD46 AH3 VDD AJ1l GND
AF26 MMD45 AH4 LAD29 AJ12 MIIMDCLK/GP16
AF27 VD2 AH5 LCS1# AJ13 MI2TXD1/GP21
AF28 MMD35 AH6 LCS3# AJl4 VDD
AF29 VD2 AH7 MI1ITXCLK/GPO AJ15 MI2CRS/GP26
AF30 MDQS4 AH8 LDRQO AJ16 MI2RXD2/GP31

Remark # indicates active low.
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NEC

1PD30671

(5/5)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
AJ17 VD3 AK2 GND AK17 MI2MD/GP35
AJ18 U1RTS/GP38 AK3 VD3 AK18 U1TXD/GP37
AJ19 U2RXD/GP43 AK4 LCS4# AK19 U1DSR/CSI_CLK/GP42
AJ20 GND AK5 LCS5# AK20 U2DTR/GP47
AJ21 RESET# AK6 IC-PUpR AK21 U2DCD/GP48
AJ22 MMD58 AK7 LBCLKOUT AK22 COLDRESET#
AJ23 VD2 AK8 LDRQ1 AK23 MDQS7
AJ24 MMD56 AK9 MI1TXD1/GP3 AK24 MMD60
AJ25 MDQS6 AK10 MI1CRS/GP8 AK25 MMD50
AJ26 SDLLW1V AK11 MI1RXDO/GP11 AK26 MMD52
AJ27 VD2 AK12 MI1RXD2/GP13 AK27 MMD47
AJ28 MMD41 AK13 MI2TXCLK/GP18 AK28 MDQM5
AJ29 GND AK14 MI2TXD3/GP23 AK29 GND
AJ30 GND AK15 MI2COL/GP25 AK30 GND
AK1 GND AK16 MI2RXD1/GP30
Remark # indicates active low.
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NEC

1PD30671

Pin Identification (1/2)

BIGENDIAN:
BKTGIO#:

COLDRESET#:

CSI_CLK:
CSI_DI:
CSI_DO:
DEVCPU(2:0):
DEVLC(1:0):

DEVMEM(1:0):

GND:
GP(57:0):
HOSTMODE:
IC-PDnR:
IC-PUpR:
IDSEL:
INTP(7:0):
JTCK:

JTDI:
JTDO:
JTMS:
JTRST#:
LAD(31:0):
LALE:
LBCLKOUT:
LBT164#:
LCS(6:1)#:
LDRQO:
LDRQ1:
LRD#:
LRDY#:
LWR#:
MCAS#:
MCKE(3:0):
MCLKIN:
MCLKIN#:
MCS(7:0)#:
MDLLVDD:
MDQM(8:0):

Big endian

Break/trigger input/output

Cold reset

CSil clock

CSil serial data input

CSil serial data output

Divide mode for CPU

Divide mode for LocalBus
Divede mode for SDRAM
Ground

General purpose /O

PCI-X host mode

Pull-down with resistor

Pull-up with resistor

PCI-X initialization device select
Interrupt

JTAG clock

JATG data input

JTAG data output

JTAG mode select

JTAG reset

LocalBus address/data bus
LocalBus address latch enable
LocalBus clock output
LocalBus boot size

LocalBus chip select

LocalBus channel 0 DMA request
LocalBus channel 1 DMA request
LocalBus read

LocalBus ready

LocalBus write

SDRAM column address strobe
SDRAM clock enable

SDRAM clock input

SDRAM clock input

SDRAM chip select

Quiet Voo for DLL

SDRAM data input mask

Remark # indicates active low.

MDQS(7:0):
MDQSP:
MI1COL.:
MI1CRS:
MI1MD:
MI1IMDCLK:
MI1RXCLK:

MILRXD(3:0):

MI1RXDV:
MI1RXER:
MI1ITXCLK:

MILTXD(3:0):

MILTXEN:
MI1TXER:
MI2COL:
MI2CRS:
MI2MD:
MI2ZMDCLK:
MI2RXCLK:

MI2RXD(3:0):

MI2RXDV:
MI2RXER:
MI2TXCLK:

MI2TXD(3:0):

MI2TXEN:
MI2TXER:
MMA(14:0):
MMBA(1:0):
MMD(63:0):
MMDP(7:0):
MRAS#:
MVref(1:0):
MWE#:
N.C.:

NMI:
NTrcClk:

NTrcData(3:0):

NTrcEnd:

Data Sheet U16395EJ2V0ODS

SDRAM data strobe

SDRAM data parity strobe

MII channel 1 collision

MIl channel 1 carrier sense

MII channel 1 management data
MII channel 1 management clock
MII channel 1 receive clock

MIl channel 1 receive data

MIl channel 1 receive data valid
MII channel 1 receive error

MII channel 1 transmit clock

MIl channel 1 transmit data

MIl channel 1 transmit enable
MIl channel 1 transmit error

MII channel 2 collision

MII channel 2 carrier sense

MII channel 2 management data
MII channel 2 management clock
MII channel 2 receive clock

MIl channel 2 receive data

MIl channel 2 receive data valid
MIl channel 2 receive error

MII channel 2 transmit clock

MIl channel 2 transmit data

MIl channel 2 transmit enable
MIl channel 2 transmit error
SDARM address

SDRAM bank address

SDRAM data bus

SDRAM data bus parity

SDRAM row address strobe
SDRAM Vref

SDRAM write enable

No connection

Non-maskable interrupt

N-Trace clock

N-Trace data output

N-Trace end



NEC

1PD30671

Pin Identification (2/2)

OOOMode:
PACK64#:
PAD(63:0):
PCBE(7:0)#:
PCIBUS64:
PCIFREQ(1:0):
PCIMODE:
PCLKIN:
PDEVSEL#:
PGNTO#:
PGNT(3:1)#:
PFRAME#:
PINTA#:
PINTB#:
PINTC#:
PINTD#:
PIRDY#:
PPAR:
PPARG4:
PPERR#:
PREQO#:
PREQ(3:1)#:
PREQG64#:
PRST#:
PSERR#:
PSTOP#:
PTRDY#:
RESET#:
SDLLE1V:

Out-of-order return mode

PCI-X acknowledge 64 bit transfer

PCI-X address/data bus

PCI-X bus command/byte enable

PCI-X 64 bit bus mode
PCI-X frequency
PCI-X mode

PCI-X clock

PCI-X device select
PCI-X grant/bus request
PCI-X grant

PCI-X cycle frame
PCI-X interrupt A
PCI-X interrupt B
PCI-X interrupt C
PCI-X interrupt D
PCI-X initiator ready
PCI-X parity

PCI-X parity 64

PCI-X parity error
PCI-X request/grant
PCI-X bus request
PCI-X request 64 bit transfer
PCI-X reset

PCI-X system error
PCI-X stop

PCI-X target ready
Reset

Quiet Voo for DLL

Remark # indicates active low.

SDLLN1V:
SDLLN2V:
SDLLW1V:
SPLLGND:
SPLLVDD:
TCLKIN:
U1CTS:
U1DCD:
U1DSR:
U1DTR:
U1RTS:
U1RXD:
U1TXD:
U2CTS:
U2DCD:
U2DSR:
U2DTR:
U2RTS:
U2RXD:
U2TXD:
UARTCLK
VvD2:
VD3:
VDD:
VDDOK:

YPLLGND1:
YPLLGNDZ2:
YPLLVDD1:
YPLLVDD2:

Data Sheet U16395EJ2VODS

Quiet Voo for DLL

Quiet Voo for DLL

Quiet Voo for DLL

Quiet GND for PLL

Quiet Voo for PLL

Timer clock input

UART1 clear to send
UART1 data carrier detect
UART1 data set ready
UART1 data terminal ready
UART1 data request to send
UARTL1 receive data
UART1 transmit data
UART?2 clear to send
UART?2 data carrier detect
UART? data set ready
UART? data terminal ready
UART?2 data request to send
UART?2 receive data
UART2 transmit data
UART clock

Power supply for SDRAM
Power supply for I/O
Power supply for CPU core
VDD ok

Quiet GND for PLL

Quiet GND for PLL

Quiet Voo for PLL

Quiet Voo for PLL
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INTERNAL BLOCK DIAGRAM AND EXAMPLE OF EXTERNAL CONNECTION

Remark Pal

multiplexed local bus

r: Parity check

ECC: ECC check
OCBW64S, OCBW32S: OnChipBus wrapper slave
OCBW64M, OCBW32M: OnChipBus wrapper master

133 N!HZ 64-bit 133 MHz 64-bit 10/100 BASE Ml dual interface
DDR-SDRAM R
25V SSTL 2 PCI-X interface (2.5 MHz/25 MHz)
with 8-bit ECC DRAM CLK PCI CLK MIlI CLK
ECC
Vr7701 CPU core
SDRAM controller 133 MH DLL |
| z_[ou] PCI-X 133 MHz
Vr5500 CPU core 256 KB
m SCache
memory 10/100 10/100
N-Wire 200 MHz PCI-X | PCI-X BASE MAC BASE MAC
with ECC Master | Slave
Bus interface unit
t Par t Par l Par t Par t Par i Par
OCBW,| OCBW,| OCBW| OCB OCBW| (OCBW,| OCBW,| |OCB
64S 64M 64S 64M 32S 32M 32S 32M
< 1 64-bit ONChipBus 32-bit OnChipBus
loce ocew| [ocew 32/64-bit OnChipBus
| 64SW| | 64M | 64S converter
AN
Par I Par t Par < INTC
Bi-endian _CSI
DMA ~<—| Timer16
1 <—| Timer32
<—| Timer64
| LocalBus interface |<—> ~<—|UART _1
<—|UART 2
VR7701 A4
33 MHz, 32-bit
LBCLKOUT

10
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CPU CORE INTERNAL BLOCK DIAGRAM
Vr5500 CPU core IEU
Instruction  —{| BHT | RAS
cache
IMQ
U
Control SIv
signal RF ICU
N—]
SysAD bus BN
(64132 bits) <1} WTB K— RNRF RS
EXU
BN . CPO
<: iy Test interface N
ALUO ALU1 BRU —1
FPU/
MACU FPU LSU
SysClock Clock ‘ ‘ F TLB
generator
DCU
=N Data SB
- o K J
RB

Data Sheet U16395EJ2VODS
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NEC

1PD30671

1. PIN FUNCTIONS

Remark # indicates active low.

1.1 List of Pin Functions

(1) Initialization interface signals

Signal Name 1/0 Function
RESET# [ Reset.
Logically initializes the internal status of the processor. The DRAM interface is not initialized,
however.
COLDRESET# | Cold reset.

Completely initializes the internal status of the processor, including the DRAM interface.

DEVMEM(1:0)

Division mode.
Sets a combination of frequency ratios of MCLKIN vs. VCO (PLL oscillation clock) and
SysClk vs. DCIk (same frequency as MCLKIN).

DEVMEM(1:0)  SysCIk vs. DCIk VCO
00 Divl MCLKIN X 3
01 Div2 MCLKIN X 4
10 Divl.5 MCLKIN X 3
11 Reserved Reserved

Use these pins in the combinations shown in Table 1-1.

DEVLC(1:0)

Division mode.
Sets the division ratio of VCO and ebclk (clock to LocalBus interface. About 33 MHz.)
00: Div9
01: Div12
10: Divl5
11: Reserved
Use these pins in the combinations shown in Table 1-1.

DEVCPU(2:0)

Division mode.
Sets the division ratio of SysClk and PCIk (pipeline clock).
000: Div2
001: Div2.5
010: Div3
011: Div3.5
100: Div4
101: Div4.5
110: Div5
111: Div5.5
Use these pins in the combinations shown in Table 1-1.

BIGENDIAN

Endian mode.
Sets the byte order for addressing.
0: Little endian
1: Big endian
PCI-X always operates in the little-endian mode.

OOOMode

Out-of-order return mode.

Sets the SysAD bus protocol.
0: Out-of-order return mode
1: Normal mode

Remark Out-of-order return mode is the mode in which BIU can return a response to a
processor read request regardless of the order that the request is issued.

Data Sheet U16395EJ2V0DS 13



Table 1-1. Combinations of DEVMEM(1:0), DEVLC(1:0), and DEVCPU(2:0)
DEVMEM(1:0)| DEVLC(1:0) |DEVCPU(2:0)] MCLKIN VCO SysClk ebclk PClk Remark
10 01 000 133 MHz 400 MHz 200 MHz 33 MHz 400 MHz | Recommended
value
01 01 000 100 MHz 400 MHz 200 MHz 33 MHz 400 MHz
(2) Interrupt interface signals
(1/2)
Signal Name 1/0 Function
NMI | Non-maskable interrupt.
Interrupt request that cannot be masked"**
INTPO/GP50 I/0 The function of this pin differs depending on the setting of the INTSELO bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP0"*, which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP50, a general-purpose 1/O port.
INTP1/GP51 I/0 The function of this pin differs depending on the setting of the INTSEL1 bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP1"*, which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP51, a general-purpose 1/O port.
INTP2/GP52 I/0 The function of this pin differs depending on the setting of the INTSEL2 bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP2"*, which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP52, a general-purpose 1/O port.
INTP3/GP53 I/0 The function of this pin differs depending on the setting of the INTSEL3 bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP3", which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP53, a general-purpose 1/O port.
INTP4/GP54 I/0 The function of this pin differs depending on the setting of the INTSEL4 bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP4"*, which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP54, a general-purpose 1/O port.
INTP5/GP55 I/0 The function of this pin differs depending on the setting of the INTSELS5 bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP5", which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP55, a general-purpose 1/O port.

Note Unlike the existing Vr Series, these pins of the VrR7701 are active-high.

14
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(2/2)
Signal Name 110 Function
INTP6/GP56 1/0 The function of this pin differs depending on the setting of the INTSELS bit of the GPIO_SEL
register.
e In INT mode (input)
This pin functions as INTP6", which inputs a general-purpose processor interrupt.
e In GP mode
This pin functions as GP56, a general-purpose I/O port.
INTP7/GP57 1/0 The function of this pin differs depending on the setting of the INTSEL?7 bit of the GPIO_SEL

register.
e In INT mode (input)

This pin functions as INTP7
e In GP mode

This pin functions as GP57, a general-purpose 1/O port.

Note

, which inputs a general-purpose processor interrupt.

Note Unlike the existing Vr Series, these pins of the VrR7701 are active-high.

(3) Power/clock interface signals

Signal Name 1/0 Function
TCLKIN | Timer clock.
This clock is input to the timer.
VDDOK | VDD voltage OK.

The external agent asserts this signal when power input and clock input have become
stabilized.
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(4) SDRAM interface signals
The SDRAM interface conforms to the JEDEC Specification.

Signal Name /0 Function

MCS(7:0)# O SDRAM chip select.
Bank select signals of SDRAM.
The bank is selected by the following combinations.
Bank 1: MCSO0#, MCS1#
Bank 2: MCS2#, MCS3#
Bank 3: MCS4#, MCS5#
Bank 4: MCS6#, MCS7#

MMA(14:0) O SDRAM address.
Address signals output to SDRAM.

MMBA(1:0) (@) SDRAM bank address.
These signals specify one of the four banks to which commands are to be applied.

MDQM(8:0) O SDRAM data input mask.
These signals mask input of write data to SDRAM.
When these signals are asserted when SDRAM is written, data input to SDRAM is masked.

MRAS# (0] SDRAM row address strobe.
The basic command is defined by a combination of the MRAS#, MCAS#, and MWE# signals.

MCAS# (0] SDRAM column address strobe.
The basic command is defined by a combination of the MRAS#, MCAS#, and MWE# signals.

MWE# (0] SDRAM write enable.
The basic command is defined by a combination of the MRAS#, MCAS#, and MWE# signals.

MMD(63:0) I/l0 | SDRAM data bus.
This is a bus for inputting/outputting data from/to SDRAM.

MMDP(7:0) 1/0 SDRAM data bus parity.
These are ECC bits for MMD(63:0).

MDQS(7:0) I/0 SDRAM data strobe.

These signals are output from SDRAM along with read data, and input to SDRAM along with
write data. These signals function as an operating reference clock when DDR SDRAM is
read or written.

MDQSP 1/0 SDRAM data parity strobe.
This is a strobe signal for the MMDP(7:0) signal.

MVref(1:0) I SDRAM Vref.
Reference voltage for SDRAM input/output pins.

MCLKIN | SDRAM clock.
Clock input for SDRAM interface.

MCLKIN# | SDRAM clock.
Clock input for SDRAM interface that is the complement of MCLKIN.

MCKE(3:0) (@) SDRAM clock enable.
These signals determine whether the MCLKIN signal is valid or not.
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(5) PCI-X interface signals
The PCI-X interface conforms to PCISIG Specifications.

(1/2)

Signal Name

110

Function

PCLKIN

PCI-X clock.
Clock input to PCI-X. An appropriate clock must be input to this pin even if the PCI-X bus is
not used.

PRST#

110

PCI-X reset.
e When the HOSTMODE signal is 1

Reset output to PCI-X. The level specified in the PCI Reset register is output.
e When the HOSTMODE signal is 0

Reset input from PCI-X.

PAD(63:0)

110

PCI-X address/data bus.
The bus master outputs an address in the address phase and the transmitter device outputs
data in the data phase.

PCBE(7:0)#

11O

PCI-X bus command/byte enable.
These signals are output by the bus master. In the address phase, these signals indicate a
bus command. They indicate a valid byte lane in the data phase.

PPAR

110

PCI-X parity.
Even parity for PAD(31:0) and PCBE(3:0)#.

PFRAME#

110

PCI-X cycle frame.
This signal is output by the bus master, indicating that a bus cycle is under execution.

PIRDY#

110

PCI-X initiator ready.
This signal is output by the bus master, indicating that data can be transferred.

PTRDY#

110

PCI-X target ready.
This signal is output by the target, indicating that data can be transferred.

PSTOP#

/10

PCI-X stop.
This signal is output by the target, requesting stoppage of a bus cycle.

PDEVSEL#

110

PCI-X device select.
This signal is output by the target, reporting a response to a bus cycle.

PPERR#

110

PCI-X parity error.
This signal is output by the receiver device, indicating detection of a parity error in the data
phase.

PSERR#

110

PCI-X system error.
This signal is output by the PCI-X device, indicating detection of other bus errors (this signal
is asynchronous to PCLKIN).

PREQ64#

110

PCI-X 64-bit request.
This signal is output by the bus master, indicating that 64-bit data can be transferred.

PACK64#

110

PCI-X 64-bit acknowledge.
This signal is output by the target, indicating that 64-bit data can be transferred.

PPARG4

11O

PCI-X parity 64.
This is an even parity bit for PAD(64:32) and PCBE(7:4)#.

PREQ(3:1)#

PCI-X bus request.
These signals are output by the PCI-X device, requesting the arbiter for the bus mastership.

Data Sheet U16395EJ2VODS
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12)

Signal Name 1/0 Function

PREQO# | PCI-X bus request/grant.
o If PBA bt " is 1

The PCI-X device outputs this signal, requesting the arbiter for the bus mastership.
o If PBA bt " is 0

The arbiter outputs this signal, granting the bus mastership to the PCI-X device.

PGNT(3:1)# o) PCI-X grant.
The arbiter outputs this signal, granting the bus mastership to the PCI-X device.

PGNTO# O PCI-X grant/bus request.
o IFPBA bit " is 1
The arbiter outputs this signal, granting the bus mastership to the PCI-X device.
o IFPBA bit " is 0
The PCI-X device outputs this signal, requesting the arbiter for the bus mastership.

PINTA# 110 PCI-X interrupt A.
e When the HOSTMODE signal is 1
Interrupt request input.
¢ When the HOSTMODE signal is 0
Interrupt request output (this signal is asynchronous to PCLKIN).

PINTB# | PCI-X interrupt B.
The PCI-X device outputs this signal, requesting an interrupt (this signal is asynchronous to
PCLKIN).

PINTC# | PCI-X interrupt C.
The PCI-X device outputs this signal, requesting an interrupt (this signal is asynchronous to
PCLKIN).

PINTD# | PCI-X interrupt D.
The PCI-X device outputs this signal, requesting an interrupt (this signal is asynchronous to
PCLKIN).

PCIMODE | PCI-X mode setting.
0: PCI-X mode
1: PCI mode

PCIFREQ(1:0) | Setting of PCI-X frequency.
These signals are used to determine the range of PLL for the clock of the PCI-X interface,
and the initialize pattern in the host bridge mode.

00: 33 MHz

01: 66 MHz

10: 100 MHz

11: 133 MHz

PCIBUS64 | PCI-X 64-bit bus mode.
0: 32-bit bus mode
1: 64-bit bus mode

HOSTMODE | PCI-X host mode.

This signal is used to determine the host bridge mode and target device mode.
0: PClI device
1: PCI host device

IDSEL [ PCI-X initialization device select.
The bus master outputs this signal during configuration.

Note Bit 5 of the Unit Control register
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(6) MIl (Media Independent Interface) channel 1 signals

(1/3)
Signal Name 110 Function
MILTXCLK/GPO I/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In Ml mode (input)
MII channel 1 transmit clock.
This pin functions as MILTXCLK. It inputs the transmit clock necessary for outputting
transmit data to a PHY device connected to the port.
e In GP mode
This pin functions as GPO, a general-purpose I/O port.
MI1ITXEN/GP1 1/0 This signal functions differently depending on the setting of the MILSEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 1 transmit enable.
This pin functions as MILTXEN. It indicates whether transmit data (TXD) is valid for each
port.
e In GP mode
This pin functions as GP1, a general-purpose I/O port.
MILTXDO/GP2 1/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 1 transmit data.
This pin functions as MI1TXDO. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP2, a general-purpose I/O port.
MI1TXD1/GP3 I/O This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MIl channel 1 transmit data.
This pin functions as MILTXD1. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP3, a general-purpose I/O port.
MI1TXD2/GP4 I/O This signal functions differently depending on the setting of the MILSEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MIl channel 1 transmit data.
This pin functions as MI1TXD2. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP4, a general-purpose |/O port.
MILTXD3/GP5 /10 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL

register.
e In MIl mode (output)
MIl channel 1 transmit data.
This pin functions as MILTXD3. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP5, a general-purpose I/O port.
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(2/3)
Signal Name 1/0 Function
MILTXER/GP6 110 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 1 transmit coding error.
This pin functions as MILTXER. It indicates that an error has occurred in MAC during
transmission.
e In GP mode
This pin functions as GP6, a general-purpose I/O port.
MI1COL/GP7 I/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 1 collision.
This pin functions as MI1COL. It inputs a collision signal detected by the PHY device
connected to the port. If the port is not used, fix MILCOL to the low level.
e In GP mode
This pin functions as GP7, a general-purpose I/O port.
MI1CRS/GP8 1/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 1 carrier sense.
This pin functions as MILCRS. It inputs a carrier sense signal from the PHY device
connected to the port. If the port is not used, fix MILCRS to the low level.
e In GP mode
This pin functions as GP8, a general-purpose I/O port.
MI1RXCLK/GP9 110 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 1 receive clock.
This pin functions as MILIRXCLK. It inputs the clock from the PHY device.
e In GP mode
This pin functions as GP9, a general-purpose I/O port.
MI1RXDV/GP10 110 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 1 receive data valid.
This pin functions as MILRXDV. It indicates that the receive data on RXD is valid. If the
port is not used, fix MILRXDV to the high or low level.
e In GP mode
This pin functions as GP10, a general-purpose 1/O port.
MI1RXDO/GP11 1/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 1 receive data.
This pin functions as MIIRXDO. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP11, a general-purpose 1/O port.
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(3/3)
Signal Name 110 Function
MI1RXD1/GP12 1/0 This signal functions differently depending on the setting of the MILSEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 1 receive data.
This pin functions as MILRXD1. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP12, a general-purpose |/O port.
MI1RXD2/GP13 1/0 This signal functions differently depending on the setting of the MILSEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 1 receive data.
This pin functions as MI1IRXD2. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP13, a general-purpose I/O port.
MI1RXD3/GP14 I/0 This signal functions differently depending on the setting of the MILSEL bit of the GPIO_SEL
register.
e In Ml mode (input)
MII channel 1 receive data.
This pin functions as MILIRXD3. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP14, a general-purpose I/O port.
MI1RXER/GP15 I/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 1 receive error.
This pin functions as MILIRXER. This is an input signal to detect an error that occurs in the
PHY device connected to the port during reception. If the port is not used, fix MILRXER to
the low level.
e In GP mode
This pin functions as GP15, a general-purpose I/O port.
MIIMDCLK/GP16 1/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MIl channel 1 management data clock.
This pin functions as MILMDCLK. It is a transfer clock of MIl serial management data.
e In GP mode
This pin functions as GP16, a general-purpose |/O port.
MIIMD/GP17 1/0 This signal functions differently depending on the setting of the MI1SEL bit of the GPIO_SEL

register.
e In MIl mode

MIl channel 1 management data.

This pin functions as MI1IMD. It is a bidirectional MIl serial management data signal.
e In GP mode

This pin functions as GP17, a general-purpose I/O port.
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(7) MIl (Media Independent Interface) channel 2 signals

(1/3)
Signal Name 1/0 Function
MI2TXCLK/GP18 110 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 transmit clock.
This pin functions as MI2TXCLK. It inputs the transmit clock necessary for outputting
transmit data to a PHY device connected to the port.
¢ In GP mode
This pin functions as GP18, a general-purpose 1/O port.
MI2TXEN/GP19 110 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL

register.
e In MIl mode (output)
MII channel 2 transmit enable.
This pin functions as MI2TXEN. It indicates whether transmit data (TXD) is valid for each
port.
e In GP mode
This pin functions as GP19, a general-purpose I/O port.

MI2TXDO0/GP20 110 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MIl channel 2 transmit data.
This pin functions as MI2TXDO. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP20, a general-purpose 1/O port.

MI2TXD1/GP21 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In Ml mode (output)
MII channel 2 transmit data.
This pin functions as MI2TXD1. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP21, a general-purpose 1/O port.

MI2TXD2/GP22 110 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 2 transmit data.
This pin functions as MI2TXD2. It outputs transmit data to the PHY device connected to
the port.
¢ In GP mode
This pin functions as GP22, a general-purpose 1/O port.

MI2TXD3/GP23 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 2 transmit data.
This pin functions as MI2TXD3. It outputs transmit data to the PHY device connected to
the port.
e In GP mode
This pin functions as GP23, a general-purpose I/O port.
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2/3)

Signal Name

/10

Function

MI2TXER/GP24

110

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 2 transmit coding error.
This pin functions as MI2TXER. It indicates that an error has occurred in MAC connected
to the port during transmission.
e In GP mode
This pin functions as GP24, a general-purpose |/O port.

MI2COL/GP25

11O

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 2 collision.
This pin functions as MI2COL. It inputs a collision signal detected by the PHY device
connected to the port. If the port is not used, fix MI2COL to the low level.
e In GP mode
This pin functions as GP25, a general-purpose I/O port.

MI2CRS/GP26

110

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In Ml mode (input)
MII channel 2 carrier sense.
This pin functions as MI2CRS. It inputs a carrier sense signal from the PHY device
connected to the port. If the port is not used, fix MI2CRS to the low level.
e In GP mode
This pin functions as GP26, a general-purpose 1/O port.

MI2RXCLK/GP27

110

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive clock.
This pin functions as MI2RXCLK. It inputs the clock from the PHY device.
e In GP mode
This pin functions as GP27, a general-purpose I/O port.

MI2RXDV/GP28

110

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive data valid.
This pin functions as MI2RXDV. It indicates that the receive data on RXD is valid. If the
port is not used, fix MI2RXDV to the high or low level.
e In GP mode
This pin functions as GP28, a general-purpose I/O port.

MI2RXDO0/GP29

110

This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive data.
This pin functions as MI2RXDO. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP29, a general-purpose I/O port.
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(3/3)

Signal Name 1/0 Function

MI2RXD1/GP30 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive data.
This pin functions as MI2RXD1. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP30, a general-purpose I/O port.

MI2RXD2/GP31 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive data.
This pin functions as MI2RXD2. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP31, a general-purpose 1/O port.

MI2RXD3/GP32 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 2 receive data.
This pin functions as MI2RXD3. It inputs receive data from the PHY device connected to
the port.
e In GP mode
This pin functions as GP32, a general-purpose 1/O port.

MI2RXER/GP33 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MII channel 2 receive error.
This pin functions as MI2RXER. This is an input signal to detect an error that occurs in the
PHY device connected to the port during reception. If the port is not used, fix MI2RXER to
the low level.
e In GP mode
This pin functions as GP33, a general-purpose 1/O port.

MI2MDCLK/GP34 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (output)
MII channel 2 management data clock.
This pin functions as MI2MDCLK. It is the transfer clock of Mll serial management data.
e In GP mode
This pin functions as GP34, a general-purpose I/O port.

MI2MD/GP35 1/0 This signal functions differently depending on the setting of the MI2SEL bit of the GPIO_SEL
register.
e In MIl mode (input)
MIl channel 2 management data.
This pin functions as MI2MD. It is a bidirectional MIl serial management data signal.
e In GP mode
This pin functions as GP35, a general-purpose 1/O port.
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(8) LocalBus interface signals

Signal Name 110 Function

LAD(31:0) 110 LocalBus address/data bus.
The bus master outputs an address in the address phase and the transmitter device outputs
data in the data phase.

LALE (0] LocalBus address latch enable.
This is a latch enable signal of the address output from the LAD bus. It is asserted for one
bus clock as soon as a bus cycle has been started.

LCS1# O LocalBus chip select 1.
This signal indicates that a memory area of addresses 0xF F900 0000 to OxF FOFF FFFF is
accessed.

LCS2# O LocalBus chip select 2.
This signal indicates that a memory area of addresses OxF FA0O0 0000 to OxF FBFF FFFF is
accessed.

LCS3# O LocalBus chip select 3.
This signal indicates that a memory area of addresses OxF FC00 0000 to OxF FCFF FFFF or
an 1/O area of addresses 0x0001 0000 to 0x0001 FFFF is accessed.

LCS4# (0] LocalBus chip select 4.
This signal indicates that a memory area of addresses OxF FDOO 0000 to OxF FDFF FFFF or
an 1/O area of addresses 0x0002 0000 to 0x0002 FFFF is accessed.

LCS5# O LocalBus chip select 5.
This signal indicates that a memory area of addresses OxF FEOO 0000 to OxF FEFF FFFF or
an 1/O area of addresses 0x0003 0000 to 0x0003 FFFF is accessed.

LCS6# O LocalBus chip select 6.
This signal indicates that a memory area of addresses OxF FF00 0000 to OxF FFFF FFFF is
accessed.

LRD# (0] LocalBus read.
This signal is asserted during read, reporting a read access to the external device. This
signal is kept asserted until LRDY# is asserted.

LWR# (0] LocalBus write.
This signal is asserted during write, reporting a write access to the external device. This
signal is kept asserted until LRDY# is asserted.

LRDY# | LocalBus ready.
The external device asserts this signal when it gets ready for data transfer.
When ready control is performed using this signal, the LocalBus interface does not end the
bus cycle until this signal is asserted. Therefore, when accessing any of the LCS areas
(including unimplemented areas), be sure to assert this signal.

LBT16# | Bus size specification during LocalBus boot.
This signal changes the data bus width of the LCS6 area between 32 and 16 bits. LBT16#
can be changed only after reset. If it is changed not after reset, the CPU operation is not
guaranteed.

0: 32-bit bus width
1: 16-bit bus width

LBCLKOUT O LocalBus clock output.
Bus clock of the local bus.

LDRQO | LocalBus channel 0 DMA request.
This pin inputs a transfer request signal of internal DMA channel 0.

LDRQ1 | LocalBus channel 1 DMA request.
This pin inputs a transfer request signal of internal DMA channel 1.
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(9) Asynchronous serial interface channel 1 (UART1) signals
(1/2)

Signal Name 1/0 Function

U1RXD/GP36 I/0 The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL
register.
e In UART, CSI/UART, or GP/UART mode (input)
UART1 receive data.
This pin functions as ULIRXD. It inputs receive serial data to the Vr7701.
e In GP mode
This pin functions as GP36, a general-purpose 1/O port.

U1TXD/GP37 I/0 The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL
register.
e In UART, CSI/UART, or GP/UART mode (output)
UART1 transmit data.
This pin functions as U1TXD. It outputs transmit serial data from the Vr7701.
e In GP mode
This pin functions as GP37, a general-purpose 1/O port.

U1RTS/GP38 I/0 | The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL
register.
e In UART, CSI/UART, or GP/UART mode (output)
UART1 transmission request.
This pin functions as ULRTS. This signal is asserted when the Vr7701 can receive serial
data from the 16550 controller connected to the port.
e In GP mode
This pin functions as GP38, a general-purpose 1/O port.

U1CTS/GP39 I/0 The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL
register.
e In UART, CSI/UART, or GP/UART mode (input)
UART1 transmission request.
This pin functions as ULCTS. Assert this signal when the 16550 controller connected to
the port can receive the serial data transmitted from the Vr7701.
¢ In GP mode
This pin functions as GP39, a general-purpose 1/O port.

U1DTR/CSI_DO/GP40 I/0 The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL
register.
e In UART mode (output)
UART1 data terminal ready.
This pin functions as ULIDTR. This signal is asserted when the Vr7701 is ready for
transmitting/receiving serial data.
e In CSI/UART mode (output)
CSl serial data output.
This pin functions as CSI_DO. It outputs serial data from the Vr7701.
e In GP or GP/UART mode
This pin functions as GP40, a general-purpose 1/O port.
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Signal Name 110 Function
U1DCD/CSI_DI/GP41 1/0 The function of this pin differs depending on the setting of the ULSEL bit of the GPIO_SEL
register.
e In UART mode (input)
UART1 data carrier detection.
This pin functions as ULDCD. Assert this signal while valid serial data is received.
e In CSI/UART mode (input)
CSil serial data input.
This pin functions as CSI_DI. It inputs serial data to the Vr7701.
e In GP or GP/UART mode
This pin functions as GP41, a general-purpose |/O port.
U1DSR/CSI_CLK/GP42 I/0 | The function of this pin differs depending on the setting of the U1SEL bit of the GPIO_SEL

register.
e In UART mode (input)
UART1 data set ready.
This pin functions as U1DSR. Assert this signal while the 16650 controller connected to
the port is ready to transmit/receive serial data to/from the Vr7701.
e In CSI/UART mode (output)
CSl clock.
This pin functions as CSI_CLK. It is a serial data transmission/reception clock output from
the VrR7701.
e In GP or GP/UART mode
This pin functions as GP42, a general-purpose I/O port.

(10)Asynchronous serial interface channel 2 (UART2) signals

(1/2)

Signal Name

/0

Function

U2RXD/GP43

11O

The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART or GP/UART mode (input)
UART2 receive data.
This pin functions as U2RXD. It inputs receive serial data to the Vr7701.
e In GP mode
This pin functions as GP43, a general-purpose I/O port.

U2TXD/GP44

110

The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART or GP/UART mode (output)
UART2 transmit data.
This pin functions as U2TXD. It outputs transmit serial data from the Vr7701.
e In GP mode
This pin functions as GP44, a general-purpose I/O port.

U2RTS/GP45

110

The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART or GP/UART mode (output)
UART2 transmission request.
This pin functions as U2RTS. This signal is asserted when the Vr7701 can receive serial
data from the 16550 controller connected to the port.
e In GP mode
This pin functions as GP45, a general-purpose I/O port.
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12)

Signal Name 1/0 Function

U2CTS/GP46 I/0 The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART or GP/UART mode (input)
UART2 transmission request.
This pin functions as U2CTS. Assert this signal when the 16550 controller connected to
the port can receive the serial data transmitted from the Vr7701.
e In GP mode
This pin functions as GP46, a general-purpose 1/O port.

U2DTR/GP47 I/0 The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
¢ In UART mode (output)
UART2 data terminal ready.
This pin functions as U2DTR. This signal is asserted when the Vr7701 is ready for
transmitting/receiving serial data.
e In GP or GP/UART mode
This pin functions as GP47, a general-purpose 1/O port.

U2DCD/GP48 I/O The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART mode (input)
UART2 data carrier detection.
This pin functions as U2DCD. Assert this signal while valid serial data is received.
e In GP or GP/UART mode
This pin functions as GP48, a general-purpose 1/O port.

U2DSR/GP49 I/0 The function of this pin differs depending on the setting of the U2SEL bit of the GPIO_SEL
register.
e In UART mode (input)
UART2 data set ready.
This pin functions as U2DSR. Assert this signal while the 16650 controller connected to
the port is ready to transmit/receive serial data to/from the Vr7701.
e In GP or GP/UART mode
This pin functions as GP49, a general-purpose 1/O port.

(11)Asynchronous serial interface clock signal
The following signal is shared by UART1 and UART2.

Signal Name 1/0 Function

UARTCLK | UART clock.
This pin inputs a serial clock for UART. Input a serial clock for UART from this pin when an
external clock is used.
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(12)Clocked serial interface (CSI) signals

Signal Name 110 Function
CSI_DO/U1DTR/GP40 O See (9) Asynchronous serial interface channel 1 (UART1) signals.
CSI_DI/U1DCD/GP41 |
CSI_CLK/U1DSR/GP42 o

Caution An RTC interface can be created by using one of the GP signals as an RTC chip enable signal

(output).

(13)GPIO interface signals

Signal Name

110

Function

GP(57:0)

110

GPIO.

These are general-purpose /O signals of the Vr7701. Usually, they are used as alternate-
function pins.

For the alternate-function signals, see (2), (6), (7), (9), and (10).

(14)Debug interface signals

Signal Name 1/0 Function
JTCK [ JTAG clock.
Serial clock input for JTAG.
JTDI | JTAG data input.
Serial data input for JTAG.
JTDO (0] JTAG data output.
Serial data output for JTAG.
JTMS | JTAG mode selection.
JTAG test mode selection.
JTRST# | JTAG reset.
Reset input for JTAG.
NTrcClk (0] Trace clock.
Clock output for test interface.
NTrcData(3:0) (0] Trace data.
Data output for test interface.
NTrcEnd O Trace end.
This signal indicates the end of a trace data packet.
BKTGIO# 1/0 Break trigger 1/0.
Break or trigger 1/O signal.
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(15) Power supply

Signal Name Function
GND Ground
YPLLGND1 Ground for internal PLL
YPLLGND2 Ground for internal PLL
SPLLGND Ground for internal PLL
VDD 1.5V power supply for core
VD2 2.5V power supply for SDRAM interface
VD3 3.3 V power supply for other /10O
YPLLVDD1 Power supply for internal PLL
YPLLVDD2 Power supply for internal PLL
SPLLVDD Power supply for internal PLL
MDLLVDD Power supply for internal DLL
SDLLE1V Power supply for internal DLL
SDLLN1V Power supply for internal DLL
SDLLN2V Power supply for internal DLL
SDLLW1V Power supply for internal DLL

Caution The VrR7701 uses three power supply pins. Power can be applied to these power supply pins in any

sequence. However, power must not be applied to one or two pins for 100 ms or longer while it is

not applied to the other pins.

* (16)Test
Signal Name 110 Function
IC-PUpPR | Connect to VD3 via a pull-up resistor.
IC-PDnR | It is recommended to connect this pin to GND via a pull-down resistor, however this pin may
be directly connected to GND.
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1.2 Connection of Unused Pins

The pins shown in Table 1-2 are not used as interface signals during normal operation. Connect these pins as
indicated in this table.

Table 1-2. Connecting of Unused Pins (1)

Pin Connection of Unused Pin

JTCK Pull up to VD3

JTDI Pull up to VD3

JTDO Leave open

JTMS Pull up to VD3

JTRST# Pull down

NTrcClk Leave open

NTrcData(3:0) Leave open

NtrcEnd Leave open

BKTGIO# Pull up to VD3

The pins shown in Table 1-3 may not be used in specific system configuration. Connect these pins as indicated in
this table when they are not used.

Table 1-3. Connection of Unused Pins (2)

Pin Connection of Unused Pin
PCLKIN Input appropriate clock
PAD(63:32) Pull up to VD3
PCBE(7:4)# Pull up to VD3
PREQ64# Pull up to VD3
PACK64# Pull up to VD3
PPAR64 Pull up to VD3
MI1/2TXCLK Pull down or pull up to VD3
MI1/2RXCLK Pull down or pull up to VD3
MI1/2COL Pull down
MI1/2CRS Pull down
MI1/2RXDV Pull down or pull up to VD3
MI1/2RXER Pull down
U1/2RXD Pull down or pull up to VD3
U1/2CTS Pull down or pull up to VD3
U1/2DSR Pull down or pull up to VD3
LRDY# Pull down
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2. ELECTRICAL SPECIFICATIONS
Absolute Maximum Ratings
Parameter Symbol Conditions Ratings Unit
Supply voltage Vob VDD pin -0.5t0+2.0 \%
Vb2 VD2 pin -0.5t0 +4.6 \%
Vb3 VD3 pin -0.5t0 +4.6 \%
* Analog voltage for DLL Voo MDLLVDD, SDLLE1V, SDLLN1V, -0.5t0+2.0 \%
SDLLN2V, and SDLLW1V pins
* | Input voltage™* Vin VD2 pin -0.5to Vb2 +0.5 Y,
VD3 pin —-0.5to Vo3 +0.5 \%
Operating case temperature Tc 0to 85 °C
Storage temperature Tstg -40 to +125 °C

Note The upper limit of the input voltage is +4.0 V.

Cautions 1. Do not short-circuit two or more outputs at the same time.

2. Product quality may suffer if the absolute maximum rating is exceeded even momentarily for
any parameter. That is, the absolute maximum ratings are rated values at which the product is
on the verge of suffering physical damage, and therefore the product must be used under
conditions that ensure that the absolute maximum ratings are not exceeded.

The specifications and conditions shown

in the following DC Characteristics and AC

Characteristics sections are the ranges within which the product can normally operate and the
quality can be guaranteed.

* Operating Range (Tc = 0 to 85°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Supply voltage Voo 1.48 1.56 1.64 \%
Vb2 DDR SDRAM 2.3 25 2.7 \%
Vb3 3.14 3.3 3.47 \%
SDRAM reference voltage MVret DDR SDRAM 1.15 1.25 1.35 \%
SDRAM termination voltage V1T MVret — 0.04 MVret + 0.04 \%
Operating current lec_core Core block, Note 2.55 A
lcc2 2.5V I/O block, Note 0.45 A
lecs 3.3 V I/O block, Note 0.23 A
Power consmption Po Note 5.84 w
Operating temperature Tc Case temperature 0 85 °C

Note When Vobo = 1.56 V, Vb2 = 2.5V, Vbpz = 3.3 V, and other conditions are the maximum values (High temperature,

process: first).

Caution The Vr7701 uses three power supply pins. Power can be applied to these power supply pins in any

sequence. However, power must not be applied to one or two pins for 100 ms or longer while it is

not applied to the other pins.
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DC Characteristics (Tc = 0to 85°C, Vop =1.48t0 1.64 V, Vb3 = 3.14 to 3.47 V)
* (1) LVTTL interface block
Parameter Symbol Conditions MIN. MAX. Unit
Output voltage, high Von lon = -2 mA 2.4 Y,
QOutput voltage, low VoL lo.=2 mA 0.4 \%
Input voltage, high ViH 2.0 Vos + 0.5 \%
VIHR COLDRESET#, RESET# pins 25 Vo3 + 0.5 \%
Input voltage, low Vi -0.5 +0.8 \%
Output current, high lon Von =24V -2.0 mA
Output current, low lou VoL=0.4V 2.0 mA
Input capacitance Cin Vo3=0V, Ta=25°C, F=1MHz 4.0 6.0 pF
Input/output capacitance Cio Vo3 =0V, Ts=25°C, F=1MHz 4.0 6.0 pF
Input current leakage ILeak -10.0 +10.0 LA
Output current leakage loLeak -10.0 +10.0 LA
Remark These parameters apply to signals other than those for the SDRAM interface and PCI-X interface.
(2) SSTL_2 interface block (Vb2 =2.3t0 2.7 V)
Parameter Symbol Conditions MIN. MAX. Unit
Output voltage, high Vo lon = —15.2 mA 0.85Vp2
Output voltage, low VoL lo. =15.2 mA 0.15Vo2 \%
Input voltage, high Vit (DC) MVret + 0.18 | Vb2 + 0.3 \%
Input voltage, low Vi (DC) -0.3 MVrer — 0.18 \%
Input differential voltage Vio (DC) 0.36 Vb2 + 0.6 \%
Input cross point voltage Vix 0.5Vp2-0.2 | 0.5Vp2 + 0.2 \%
* Output current, high low Vo2 =2.3V, Vou=Vp2-0.35V -15.2 mA
Output current, low lou Vp2=2.3V,VoL=0.35V 15.2 mA
Input capacitance Cin 2.0 4.0 pF
Input/output capacitance Cio 4.0 6.0 pF
Input current leakage ILeak -5.0 +5.0 LA
Output current leakage loLeak -5.0 +5.0 LA

Remark These parameters apply to the SDRAM interface signals only.
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Differential input level

MCLKIN (input) - - Y -- -= Vi
****************************************************** Vix
Vip
777777777 y AYA o le
MCLKIN# (input) - - --- Vi
Single-ended input level
= - VH
MCLKIN (input) = -----------\----------fommmm oo f oo Vix (0.5Vo2)
************ Vi
Example of connection of external resistors
\%ns
Rr=25Q
Output pins for SDRAM interface DUT o
when using DDR SDRAM
Rs=25Q
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* (3) PCI-Xinterface block

Parameter Symbol Conditions MIN. MAX. Unit

Output voltage, high Vo lon = —0.5mA 0.9Vos \%

Output voltage, low VoL lo. = 1.5 mA 0.1Vos Vv

Input voltage, high ViH 0.5Vb3 Voz + 0.5 \%

ViHem Note 1 2.0 Vos + 0.5 \%

Input voltage, low Vi -0.5 +0.35Vbs \%

ViLem Note 1 -0.5 0.8 \%

Reference voltage for PCI-X interface | Viest Input 0.4Vos Vv

Output (rising) "2 0.285Vp3 \%

Output (falling) “***? 0.615Vps3 \%
Qutput current, high lon Von = 0.9Vbps V -0.5 mA
Output current, low lou VoL = 0.1Vp3 V 15 mA
Input capacitance Cin 8.0 pF
Input/output capacitance Cio 8.0 pF
Input current leakage ILeak -10.0 +10.0 LA
Output current leakage loLeak -10.0 +10.0 LA

Notes 1. Applies to the PCLKIN, PCIMODE, PCIFREQ(1:0), PCIBUS64, and HOSTMODE pins.
2. This is specified for measurement use only. Refer to PCI-X Specification for details.

Remark These parameters apply to the PCI-X interface signals only.

Example of connection of external resistors

Reu= 5 kQ or higher

Output pins for PCI-X interface DUT ‘ O
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AC Characteristics (Tc = 0to 85°C, Vpbo =1.48to 1.64 V, Vb3 = 3.14 to 3.47 V)

Load conditions

(a) LVTTL interface block

All output pins other than those
for SDRAM interface when using DDR SDRAM
and PCI-X interface

DUT

CL =40 pF

(b) SSTL_2 interface block

\ans
Rr=50 Q
Output pins for SDRAM interface
when using DDR SDRAM but =
CL =40 pF
(c) PCI-X interface block
Output pins for PCI-X interface DUT O
CL=40pF
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*

*

(1) Clock parameters

Parameter Symbol Conditions MIN. MAX. Unit

Pipeline clock frequency 400 MHz
Pipeline clock period tripecikper 2.5 ns
SysClk period tsyscikper 5.0 ns
ebclk period tebclkper 30 ns
Dclk period tocikper 7.5 10 ns
TCLKIN period trcikinper 40 ns
LBCLKOUT period tLBcIkPer 30 ns
PCLKIN period trcikper 7.5t 20 ns
Ethernet interface clock "°? period temeckrer | At 100 Mbps operation 40 ns
At 10 Mbps operation 400 ns
MCLKIN period tmek 7.5 10 ns
MCLKIN high-level width tmeH 0.45tmex | 0.55tmck ns
MCLKIN low-level width tmeL 0.45tmek | 0.55tmek ns

MCLKIN rise time tMcRise 1 Vins

MCLKIN fall time tmcFall 1 Vins
MCLKIN cycle-to-cycle jitter tmar +150 ps
JTCK period taTaGPer 25 1000 ns

Notes 1. This is the value for the VrR7701 operating in PCI-X mode. The value for the VrR7701 operating in PCI

mode is 30.

2. ‘Ethernet interface clock’ means MINTXCLK and MINRXCLK (n =1 or 2).

(2) Interrupt interface parameters (CL = 40 pF)

Parameter

Symbol

Conditions

MIN.

MAX.

Unit

NMI/INTP active level width

tomifint

2tLBclkper

ns
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(3) SDRAM interface parameters (Vo2 = 2.3 to 2.7 V, Vip(AC) = 0.7 V, VIH(AC) = MVref + 0.35 V (MIN.), ViL(AC) =
MVref — 0.35 V (MAX.), CL =40 pF, RT =50 Q)

Parameter Symbol Conditions MIN. MAX. Unit
MCLKIN frequency 100 133 MHz
MCLKIN period tmek 7.5 10 ns
MCLKIN high-level width tmeH 0.45tmck | 0.55tmck ns
MCLKIN low-level width tmeL 0.45tmck | 0.55tmek ns
MCLKIN rise time tMcRise 1 Vins
MCLKIN fall time tmcFall 1 Vins
MCLKIN cycle-to-cycle jitter tmal +150 ps
Address/command output delay time | taco Note 1 0.5 3.0 ns
MMD/MDQM setup time to MDQS on | topws 0.95 ns
memory write
MMD/MDQM hold time from MDQS topwh 0.95 ns
on memory write
MDQS/MDQSP output delay togso Note 2 5.9 8.2 ns
Write preamble setup time tPRES Guaranteed by design. 0.8 ns
Write postamble tesT Guaranteed by design. 3.0 4.5 ns
MDQS falling edge setup time to togss Note 2 2.8 ns
MCLKIN rising edge
MDQS falling edge hold time from toash Note 2 1.8 ns
MCLKIN rising edge
MMD setup time to MDQS on memory | toprs Note 2 0.95 ns
read
MMD hold time from MDQS on tooRrh Note 2 2.25 ns
memory read
MDQS/MDQSP output delay on toosop -0.25 3.1 ns
memory read

Notes 1. This parameter applies to the MMA(14:0), MMBA(1:0), MCS(7:0)#, MCKE(3:0), MRAS#, MCAS#, and
MWE# pins.
In the 2-cycle mode, this applies to the MMA(14:0), MMBA(1:0), MRAS#, MCAS#, and MWE# pins only.
2. When the DLLTRM bit of the SDCNT register is 11011.
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(4) PCI-X interface parameters (CL = 40 pF)

Parameter Symbol Conditions PCI-X Mode PCI Mode Unit
MIN. MAX. MIN. MAX.

PCLKIN frequency 50 133 33 MHz
PCLKIN period trcikper 7.5 20 30 ns
PCLKIN high-level width tPCikHigh 11 ns
PCLKIN low-level width tecikLow 3 11 ns
Data output delay time to valid too_pci 0.7 3.8 1 10 ns
too_pcierey | Note 0.7 3.8 1 11 ns
Data output delay time to active ton 0 1 ns
Data output delay time to float torr 7 28 ns
Data input setup time tos_pci 1.2 7 ns
tos_pciptey) | NOte 12 7 ns
Data input hold time toH_pci 0.5 ns

Note This parameter applies to the PREQ(3:0)# and PGNT(3:0)# pins when they are connected point to point.

(5) Asynchronous serial interface (UART) parameters (CL = 40 pF)

Parameter Symbol Conditions MIN. MAX. Unit
UnTXD pulse width trxp 125 ns
UnRXD pulse width trxD 125 ns
Remark n=1or2

(6) Clocked serial interface (CSl) parameters (CL = 40 pF)

Parameter Symbol Conditions MIN. MAX. Unit
CSI_CLK frequency 16.6 MHz
CSI_CLK period tesicikper 60 ns
CSI_CLK high-level width tesickHigh 24 ns
CSI_CLK low-level width tesickLow 24 ns
CSI_CLK rise time tesickrise Note 1.4 ns
CSI_CLK fall time tesiclkral Note 0.8 ns
CSI_CLK cycle-to-cycle jitter tesiclkaitter +150 ps
Data output delay time too_csi 10 ns
Data input setup time tos_csi 10 ns
Data input hold time toH_csi 0 ns

Note C.L =10 pF, 0.1Vbs to 0.9Vbs, guaranteed by design.
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(a) Transmit interface block

* (7) Ethernet interface parameters (CL = 40 pF)

Parameter Symbol Conditions MIN. MAX. Unit
MInTXCLK frequency At 100 Mbps operation 25 MHz
At 10 Mbps operation 2.5 MHz
MInTXCLK period trxcikper At 100 Mbps operation 40 ns
At 10 Mbps operation 400 ns
MInTXCLK high-level width tTXclkHigh At 100 Mbps operation 0.35trxckper | 0.65tTxclkper ns
At 10 Mbps operation 0.35tTxckper | 0.65tTxclkper ns
MINnTXCLK low-level width trxclkLow At 100 Mbps operation 0.35trxcikper | 0.65tTxclkper ns
At 10 Mbps operation 0.35trxcikper | 0.65tTxclkper ns
MInTXD output delay time too_Tx 0 15 ns
Control signal assertion delay time tas_Tx MINnTXEN and MInTXER pins 0 15 ns
Control signal deassertion delay time | toas_tx MINnTXEN and MInTXER pins 0 15 ns
Remark n=1or2
(b) Receive interface block
Parameter Symbol Conditions MIN. MAX. Unit
MInRXCLK frequency At 100 Mbps operation 25 MHz
At 10 Mbps operation 25 MHz
MINnRXCLK period tRXclkPer At 100 Mbps operation 40 ns
At 10 Mbps operation 400 ns
MINRXCLK high-level width tRXclkHigh At 100 Mbps operation 0.35tTxckper | 0.65tTxckper ns
At 10 Mbps operation 0.35trxckper | 0.65tTxckper ns
MINRXCLK low-level width tRxclkLow At 100 Mbps operation 0.35txckper | 0.65trxckper ns
At 10 Mbps operation 0.35trxckper | 0.65tTxclkper ns
MInRXD input setup time tbs_rRxp 10 ns
MInRXD input hold time toH_RxD 5 ns
Control signal setup time tos_Rrx MINnRXDV and MINRXER pins ns
Control signal hold time toH_RX MInRXDV and MINRXER pins 5 ns

Remark n=1or2
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(c) Management interface block

Parameter Symbol Conditions MIN. MAX. Unit
MInMDCLK frequency 15 MHz
MInMDCLK period tmDclkper 66 ns
MInMD output delay time too_mp 3 ns
MInMD input setup time tos_mp 10 ns
MInMD input hold time toH_mD 0 ns

Remark n=1or2

(8) LocalBus interface parameters (CL = 40 pF)

Parameter Symbol Conditions MIN. MAX. Unit
LBCLKOUT frequency 33 MHz
LBCLKOUT period tLBcikPer 30 ns
LBCLKOUT high-level width tLBclkHigh 12 ns
LBCLKOUT low-level width tLBclkLow 12 ns
LBCLKOUT rise time tLBckRise Note 1.4 ns
LBCLKOUT fall time tLBcikFal Note 0.8 ns
LBCLKOUT cycle-to-cycle jitter tuBclkaitter +150 ps
Data output delay time too_Le 6.2 ns
Data input setup time tos e 4.8 ns
Data input hold time toH_Le 0 ns

Note C.L =10 pF, 0.1 Vbsto 0.9 Vbs, guaranteed by design.
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Timing Charts

MCLKIN waveform

tmek ‘ ‘

fffffffffffff ViH (100%)

MCLKIN

S pe———— Vi (0%)

tMcRise tMcrall

MCLKIN cycle-to-cycle jitter

tMal tMal

MCLKIN / /0.5(V|H + Vi)
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SDRAM interface edge timing

(a) When using DDR SDRAM (write)

MCLKIN#
(input)

MCLKIN
(input)

MMA(14:0), MMBA(1:0),
MCS(7:0)#, MCKE(3:0),
MRAS#, MCAS#, MWE#

(output)

Vix X Valid output

togsh
tPRES ~—=|tbQso  |=—=|tDQss

tpsT

MDQS(7:0), MDQSP

(write) )\ V¥ \_

tobws |4——m|«——=! tbpwh

MMD(63:0), MMDP(7:0), X

MDQM(8:0) MVref
(write)

(b) When using DDR SDRAM (read)

MCLKIN#
(input)

MCLKIN
(input)

MMA(14:0), MMBA(1:0),
MCS(7:0)#, MCKE(3:0),
MRAS#, MCAS#, MWE#

(output)

Vix 4 Valid output

|—»| tDQSD

MDQS(7:0), M%(g;; _\ V|><]l \ —_—

tDDRs |— ~—=| {DDRs
MMD(63:0), MMDP(7:0),
MDQM(SO) MVret
(read)

{DDRN |~ ~—————=I tDDRK
MMD(63:0), MMDP(7:0),
MDQM(SO) MV'ref
(read)
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PCI-X interface edge timing

PCLKIN
(input)

PAD(63:0), PCBE(7:0)#, PPAR,
PFRAME#, PIRDY#, PTRDY#, PSTOP#,
PDEVSEL#, PPERR#, PSERR¥,
PREQG64#, PACK64#, PPARG4, PINTA#
(1/0)

PGNT(3:0)#
(output)

PREQ(3:0)#, PINTB#, PINTC#,
PINTD#, PCIMODE, PCIFREQ(1:0),
PCIBUS64, HOSTMODE, IDSEL

(input)

PAD(63:0), PCBE(7:0)#, PPAR,
PFRAME#, PIRDY#, PTRDY#, PSTOP#,
PDEVSEL#, PPERR#, PSERR¥,
PREQ64#, PACK64#, PPAR64, PINTA#
(1/0)

Note Valid output

Viest

~—= {DO_PCI

tos_PCl [«——={«—=! tpH_PCI

Viest Valid output

Valid input

~—»| tDO_PCI

Viest Valid output

tos_rCl |[-~«——w|«—=| {DH_PCI

Veest& Valid input

Asynchronous serial interface (UART) edge timing

trxp

U1TXD, U2TXD
(output)

0.5Vbs Valid data

trRxD

U1RXD, U2RXD
(input)

0.5Vbs Valid data
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Clocked serial interface (CSI) edge timing

CSI_CLK
(output)

CsI_DO
(output)

CSI_DI
(input)

too_csi

0.5Vbs

Valid output

tos_cs| |-———»|«—| tpH _csI

0.5Vbs

Valid input

Ethernet interface edge timing

(a) Transmit interface block

MINnTXCLK
(input)

MInTXD(3:0)
(output)

MINTXEN
(output)

MINTXER
(output)

C\ )\

~~— {Do_TX
X 0.5Vos

>

AW
X

~—=| tAS_TX
0.5Vbs

[— tDAS_TX

- tAS_TX

0.5Vbs

Remark n=1or2

[— tDAs_TX
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(b) Receive interface block

MINRXCLK
(input)

MINRXD(3:0)
(input)

MInRXDV
(input)

MINRXER
(input)

{DS_RXD |#——#|<—| {DH_RXD

0.5Vbs

x

tbs_Rx

[— tDH_RX

0.5Vos

Remark n=1o0r2

(c) Management interface block

MInMDCLK
(output)

MInMD
(1/0)

~—= {DO_MD

0.5Vos Valid output

Valid intput

Remark n=1o0r2
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LocalBus interface edge timing

LBCLKOUT 0.5V0s
(output)
~—= {DO_LB tos_ LB |[w——t«—=tDH_ LB
LAD(31.0) 0.5Vo3 Valid output Valid input
(1/0)
l«—= {DO_LB

LALE, LCS1#, LCS2#, LCS3#, LCS4#,
LCS5#, LCS6#, LRD#, LWR# 0.5Vbs Valid output
(output)

tos_LB |«——|«—»| {DH_LB

LRDY#, LBT16#, LDRQ(1:0)

(input) 0.5Vpz X Valid input
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3. PACKAGE DRAWING

500-PIN PLASTIC BGA (CAVITY DOWN ADVANCED TYPE) (40x40)
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A4 -

ITEM MILLIMETERS

D 40.00£0.20
E 40.00%0.20
[e] 1.27

A 1.75£0.20

AL 0.60+0.10

A2 1.15

A4 0.25 MIN.

b 0.75%0.15

x1 0.30

x2 0.15

y 0.20

ZD 1.585

ZE 1.585

P500F2-127-UA5-1
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4. RECOMMENDED SOLDERING CONDITIONS

The ©PD30671 should be soldered and mounted under the following recommended conditions.

For soldering methods and conditions other than those recommended below, contact an NEC Electronics sales

representative.

For technical information, see the following website.

Semiconductor Device Mount Manual (http://www.necel.com/pkg/en/mount/index.html)

HPD30671F2-400-UA5-A™"°": 500-pin plastic BGA (C/D advanced type) (40 x 40)

Table 4-1. Surface Mounting Type Soldering Conditions

Soldering
Method

Soldering Conditions

Recommended
Condition Symbol

Infrared reflow

Package peak temperature: 250°C, Time: 60 seconds max. (at 220°C or higher),
Count: 3 times max., Exposure limit: 3 days"**? (after that, prebake at 125°C for

20 to 72 hours.)

IR50-203-3

Notes 1. Lead-free product
2. After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Data Sheet U16395EJ2VODS
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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

@ HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, itis possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Voo or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, 1/0 settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.

Related documents #PD30550 (Vr5500) Data Sheet (U15700E)

VRrR5500 User’'s Manual (U16044E)

VRrR5000, VR10000 Instruction User’'s Manual (U12754E)
Reference document Electrical Characteristics for Microcomputer (U15170J)""
Note This document number is that of Japanese version.

The related documents indicated in the publication may include preliminary versions. However, preliminary
versions are not marked as such.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
Electronics product in your application, please contact the NEC Electronics office in your country to
obtain a list of authorized representatives and distributors. They will verify:

- Device availability

- Ordering information

Product release schedule

Availability of related technical literature

Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

[GLOBAL SUPPORT]
http://www.necel.com/en/support/support.html

NEC Electronics America, Inc. (U.S.) NEC Electronics (Europe) GmbH NEC Electronics Hong Kong Ltd.

Santa Clara, California Duesseldorf, Germany Hong Kong
Tel: 408-588-6000 Tel: 0211-65 03 01 Tel: 2886-9318
800-366-9782
e Sucursal en Espafia NEC Electronics Hong Kong Ltd.
Madrid, Spain Seoul Branch
Tel: 091-504 27 87 Seoul, Korea

Tel: 02-558-3737
» Succursale Francaise
Vélizy-Villacoublay, France NEC Electronics Shanghai, Ltd.
Tel: 01-30-6758 00 Shanghai, P.R. China
. . Tel: 021-6841-1138
* Filiale Italiana

¥'I|§%% 2225 a1 NEC Electronics Taiwan Ltd.
el De- Taipei, Taiwan

* Branch The Netherlands Tel: 02-2719-2377
Eindhoven, The Netherlands

Tel: 040-2445845 NEC Electronics Singapore Pte. Ltd.

Novena Square, Singapore
« Tyskland Filial Tel: 6253-8311

Taeby, Sweden
Tel: 08-63 80 820

» United Kingdom Branch
Milton Keynes, UK
Tel: 01908-691-133

J03.4
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Vris atrademark of NEC Electronics Corporation.
MIPS is a registered trademark of MIPS Technologies, Inc. in the United States.
Ethernet is a trademark of Xerox Corporation.

Exporting this product or equipment that includes this product may require a governmental license from the U.S.A. for some
countries because this product utilizes technologies limited by the export control regulations of the U.S.A.

* The information in this document is current as of August, 2003. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC Electronics data
sheets or data books, etc., for the most up-to-date specifications of NEC Electronics products. Not
all products and/or types are available in every country. Please check with NEC Electronics sales
representative for availability and additional information.

e No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC Electronics. NEC Electronics assumes no responsibility for any errors that may
appear in this document.

* NEC Electronics does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from the use of NEC Electronics products listed in this document
or any other liability arising from the use of such NEC Electronics products. No license, express, implied or
otherwise, is granted under any patents, copyrights or other intellectual property rights of NEC Electronics or
others.

e Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC Electronics assumes no responsibility for any losses incurred by customers
or third parties arising from the use of these circuits, software and information.

* While NEC Electronics endeavors to enhance the quality, reliability and safety of NEC Electronics products,
customers agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To
minimize risks of damage to property or injury (including death) to persons arising from defects in NEC
Electronics products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment and anti-failure features.

* NEC Electronics products are classified into the following three quality grades: "Standard", "Special" and
"Specific".

The "Specific" quality grade applies only to NEC Electronics products developed based on a customer-
designated "quality assurance program" for a specific application. The recommended applications of NEC

Electronics product depend on its quality grade, as indicated below. Customers must check the quality grade of

each NEC Electronics product before using it in a particular application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots.

"Special™: Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support).

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC Electronics products is "Standard" unless otherwise expressly specified in NEC

Electronics data sheets or data books, etc. If customers wish to use NEC Electronics products in applications

not intended by NEC Electronics, they must contact NEC Electronics sales representative in advance to

determine NEC Electronics's willingness to support a given application.

(Note)

(1) "NEC Electronics" as used in this statement means NEC Electronics Corporation and also includes its
majority-owned subsidiaries.

(2) "NEC Electronics products" means any product developed or manufactured by or for NEC Electronics
(as defined above).
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