DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
1uPD70F3107A, 70F3107A(A)

V850E/MA1™
32-BIT SINGLE-CHIP MICROCONTROLLERS

DESCRIPTION

The uPD70F3107A and 70F3107A(A) are products of the V850 Series™ of 32-bit single-chip microcontrollers for
real-time control applications. This microcontroller integrates a 32-bit CPU, ROM, RAM, an interrupt controller, a
real-time pulse unit, a serial interface, an A/D converter, a DMA controller, and other functions on a single chip.

The uPD70F3107A and 70F3107A(A) are products that substitute flash memory for the internal mask ROM of the
uPD703107A and 703107A(A). This enables users to perform on-board program writing and erasure, making this
product effective for evaluation during system development, small-lot production of multiple devices, and rapid
production start.

Detailed function descriptions are provided in the following user’'s manuals. Be sure to read them before

designing.
V850E/MA1 Hardware User’s Manual: U14359E
V850E1 Architecture User’s Manual: U14559E
FEATURES
O Number of instructions: 83 O Real-time pulse unit suitable for control operations

O

O Minimum instruction execution time: 20 ns Powerful serial interface (with dedicated internal

(50 MHz internal operation) baud rate generator)

O General-purpose registers: 32 bits x 32 registers O On-chip clock generator

O Instruction set optimized for control applications O 10-bit resolution A/D converter: 8 channels

O Internal memory O DMA controller: 4 channels
Flash memory: 256 KB O Power saving functions
RAM: 10 KB O Can be replaced with mask ROM-incorporated

O Memory access control (supporting EDO DRAM, uPD703105A, 703106A, 703106A(A), 703107A, or
SDRAM, and page ROM) 703107A(A) for mass production

O Advanced internal interrupt controller

APPLICATIONS
O Office machines (such as ink jet printers, facsimiles, and PPCs)
O Multimedia systems (such as digital still cameras, DVD players, and video printers)

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 devices/types available in every country. Please check with local NEC representative for
availability and additional information.

Document No. U15846EJ1V0DSO00 (1st edition) )
Date Published January 2002 N CP(K) © NEC Corporation 2002
Printed in Japan



NEC LPD70F3107A, 70F3107A(A)

ORDERING INFORMATION

Part Number Package Quality Grade
uPD70F3107AGJ-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Standard
uPD70F3107AF1-EN4 161-pin plastic FBGA (13 x 13) Standard
uPD70F3107AGJ(A)-UEN 144-pin plastic LQFP (fine pitch) (20 x 20) Special

The uPD70F3107A and uPD70F3107A(A) differ in the quality grade only.

Please refer to "Quality Grades on NEC Semiconductor Devices" (Document No. C11531E) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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LPD70F3107A, 70F3107A(A)

NEC

PIN CONFIGURATION (TOP VIEW)

e 144-pin plastic LQFP (fine pitch) (20 x 20)

uPD70F3107AGJ-UEN

1PD70F3107AGJ(A)-UEN
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NEC LPD70F3107A, 70F3107A(A)

¢ 161-pin plastic FBGA (13 x 13)
uPD70F3107AF 1-EN4

Top view Bottom view
14 0000000000000 0
13 0000000000000 0
12 0000000000000 0
11 0000000000000 0
10 0000 0000
9 0000 0000
8 0000 0000
7 0000 0000
6 0000 0000
5 0000 00000
4 0000000000000 0
3 0000000000000 0
2 0000000000000 0
1 00000000000000
O
/
ABCDEFGHJKLMNP PNMLKJHGFEDCBf/
Index mark Index mark
(1/2)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
A1 - B10 [A21/PAH5 D5 |A6/PAL6
A2 D15/PDL15 B11 [A25/PAH9 D6 |A10/PAL10
A3 |[A2/PAL2 B12 [SDCLK/PCD1 D7 |A14/PAL14
A4 A5/PAL5 B13 |CS1/RAS1/PCS1 D8 A16/PAHO
A5 - B14 - D9 |A20/PAH4
A6 |A9/PAL9 C1 - D10 |A23/PAH7
A7  |A12/PAL12 c2 D9/PDL9 D11 |SDCKE/PCDO
A8 |A15/PAL15 C3 D13/PDL13 D12 |CS0/PCS0
A9  |A17/PAH1 Cc4 |A1/PAL1 D13 [CS5/IORD/PCS5
A10 - C5 |A7/PAL7 D14 -
A11 | A24/PAHS8 C6 |Voo E1 D5/PDL5
A12 | Voo Cc7 |A11/PAL11 E2 D7/PDL7
A13  |LBE/SDCAS/PCD2 c8 |Voo E3 |Ds/PDL8
A14 | UBE/SDRAS/PCD3 Cc9 A19/PAH3 E4 D11/PDL11
B1 - C10 | A22/PAH6 E5 -
B2 D12/PDL12 C11  |Vss E11 |CS6/RAS6/PCS6
B3 | AO/PALO C12 |CS3/RAS3/PCS3 E12 |CS4/RAS4/PCS4
B4 |A4/PAL4 C13 | CS2/IOWR/PCS2 E13 |CS7/PCS7
B5 Vss C14 - E14 Vss
B6 |A8/PAL8 D1 Vss F1 D2/PDL2
B7 |A13/PAL13 D2 D10/PDL10 F2 D3/PDL3
B8 |Vss D3 D14/PDL14 F3 D4/PDL4
B9 |A18/PAH2 D4 |A3/PAL3 F4 Vop
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NEC 1PD70F3107A, 70F3107A(A)

(2/2)
Pin No. Pin Name Pin No. Pin Name Pin No. Pin Name
F11 |RD/PCT4 L6 |Voo P5 -
F12  |Voo L7 |INTP122/P36 P6 [INTP121/P35
F13 |LCAS/LWR/LDQM/PCTO L8 |SI2/INTP131/P31 P7 |SCK2/INTP132/P32
F14 |UCAS/UWR/UDQM/PCT1 L9 |RESET P8 |MODET
G1  |Ver/MODE2 L10  [TXD1/SO1/P43 P9 [CVop
G2 |DMARQS/INTP103/P07 L11  |ANI7/P77 P10 [X1
G3 |DO/PDLO L12  |ANI4/P74 P11 -
G4 |D6/PDL6 L13  [ANI3/P73 P12 |RXD1/SI1/P44
G11  [WAIT/PCMO L14  [ANI2/P72 P13 |RXDO/SIO/P41
G12 |WE/PCT5 M1 - P14 -
G13 |BCYST/PCT7 M2  [INTPO11/P12
G14 |OE/PCT6 M3 |TOO01/P13
H1  |DMARQ2/INTP102/P06 M4 | TC2/INTP112/P26
H2  |DMARQ1/INTP101/P05 M5 | TI020/INTP020/P21
H3  |DMARQO/INTP100/P04 M6  |[Vss
H4 |D1/PDL1 M7  |RXD2/INTP120/P34
H11 |REFRQ/PCM4 M8  |MODEO
H12 |HLDRQ/PCM3 M9  [CKSEL
H13 |HLDAK/PCM2 M10 |SCK1/P45
H14 | CLKOUT/BUSCLK/PCM1 M11 | TXD0/SO0/P40
J1 |TOo0/PO3 M12 |ANI6/P76
J2 [ TI000/INTPOOO/PO1 M13 | ANI5/P75
J3 Vob M14 -
J4  [INTPOO1/P02 N1 -
J11 | TO03/P52 N2  |PWM1/P10
J12 | TI030/INTPO30/P50 N3  |TC3/INTP113/P27
J13 | SELFREF/PCM5 N4  |TCO/INTP110/P24
J14  |INTPO31/P51 N5  |NMI/P20
K1 |PWMO/POO N6 |ADTRG/INTP123/P37
K2 |Vss N7 | TXD2/INTP133/P33
K3 |DMAAK1/PBD1 N8 |SO2/INTP130/P30
K4 |DMAAK3/PBD3 N9 [x2
K11 |ANI/P71 N10 |CVss
K12 | ANIO/P70 N11  |SCKO/P42
K13 Vss N12 AVop/AVRer
K14 Vob N13 AVss
L1 - N14 -
L2 |DMAAK2/PBD2 P1  |Voo
L3 |TIO10/INTPO10/P11 P2 |Vss
L4 |DMAAKO/PBDO P3  |TC1/INTP111/P25
L5 |TO02/P23 P4  |INTPO21/P22

Remark Leave the A1, A5, A10, B1, B14, C1, C14, D14, E5, L1, M1, M14, N1, N14, P5, P11, and P14 pins

open.
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NEC

LPD70F3107A, 70F3107A(A)

PIN IDENTIFICATION

A0 to A25:
ADTRG:
ANIO to ANI7:
AVob:

AVrer:

AVss:
BCYST:
BUSCLK:
CKSEL:
CLKOUT:
CS0to CS7:
CVoo:

CVss:

DO to D15:
DMAAKO to DMAAKS:

DMARQO to DMARQS:

HLDAK:

HLDRQ:

INTP0OO0O, INTPOO1,
INTPO10, INTPO11,
INTP020, INTPO21,
INTP030, INTPO31,
INTP100 to INTP103,
INTP110 to INTP113,
INTP120 to INTP123,
INTP130 to INTP133:
10RD:

IOWR:

LBE:

LCAS:

LDQM:

LWR:

MODEO to MODEZ2:
NMI:

OF:

P00 to PO7:

P10 to P13:

P20 to P27:

P30 to P37:

P40 to P45:

P50 to P52:

Address bus

A/D trigger input

Analog input

Analog power supply

Analog reference voltage
Analog ground

Bus cycle start timing

Bus clock output

Clock generator operating mode select
Clock output

Chip select

Clock generator power supply
Clock generator ground

Data bus

DMA acknowledge

DMA request

Hold acknowledge

Hold request

Interrupt request from peripherals
I/O read strobe

I/O write strobe

Lower byte enable

Lower column address strobe
Lower DQ mask enable

Lower write strobe

Mode

Non-maskable interrupt request
Output enable

Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

P70 to P77:
PAHO to PAH9:

PALO to PAL15:

PBDO to PBD3:
PCDO to PCDa:

PCMO to PCM5:

PCSO0 to PCS7:
PCTO, PCTT,
PCT4 to PCT7:

PDLO to PDL15:

PWMO, PWM1:
RAS1, RAS3,
RAS4, RASS6:
RD:

REFRQ:
RESET:

RXDO0 to RXD2:
SCKO to SCK2:
SDCAS:
SDCKE:
SDCLK:
SDRAS:
SELFREF:

SI0 to Sl2:
SO0 to SO2:
TCO to TC3:
TI000, TIO10,
T1020, T1030:
TOOO to TOO03:
TXDO to TXD2:
UBE:

UCAS:

ubQM:

UWR:

Data Sheet U15846EJ1V0ODS

Port 7

Port AH
Port AL
Port BD
Port CD
Port CM
Port CS

Port CT
Port DL
Pulse width modulation

Row address strobe

Read

Refresh request

Reset

Receive data

Serial clock

SDRAM column address strobe
SDRAM clock enable
SDRAM clock output
SDRAM row address strobe
Self-refresh request

Serial input

Serial output

Terminal count signal

Timer input

Timer output

Transmit data

Upper byte enable

Upper column address strobe
Upper DQ mask enable
Upper write strobe

Power supply
Programming power supply
Ground

Wait

Write enable

Crystal



NEC 1PD70F3107A, 70F3107A(A)

INTERNAL BLOCK DIAGRAM

NMI ——= CPU BCU MEMC [~— EIEB/F:S
INTP100 to INTP103, > INTC .~ Flash > CS0,CS7
INTP110 to INTP113, AN | memory I— > CS1/RAS1, CS3/RAS3
INTP120 to INTP123, K/l Instruction DRAMC | [F=> CS4/RAS4, CS6/RASE
INTP130 to INTP133 queue [ CS2/IO0RD
INTPOOO to INTPOOT, isg - [~ CSS/iOWR
INTPO10 to INTPO11, Multiplier — REFRQ
INTPO20 to INTP021, . (3232 64) = — BCYST
INTPO30 to INTP031 RPU () b —= LBE/SDCAS
[—= UBE/SDRAS
TOO00 to TO03 <] K = SDCLK
[— SDCKE
TI000, TI010, > L~ WE

T1020, TI030 s
RAM registers OE

SIO ROMC | [—= UWR/UCAS/UDQM

SO0/TXDO N — == LWR/LCAS/LDQM
SI0/RXDO UARTO/CSIO [ WAIT
5CKO kel | General- > A0 to A25
10 /|| purpose IK<=> DO to D15
s01m01 Bren - susele
SI1/RXD1 UART1/CSIT K
SCK1 .
} > k.~ DMARQO to DMARQ3
TXD2 T > DMAC  [—> DMAAKO to DMAAK3
UART2 K K —">TCOto TC3
RXD2 [
SI2 csl2
SCK2 5

PWMO PWMO | Ports | [«— CKSEL
SUUTTTVUTYYLL 14U e
PWM1 PWM1 LOLONNLOUOONANWLNNOMIN CG
::le—§ool\mvmc\lwv—o H— X2
<000 OmAioaooaaa
faiodoigatdogoge 28 — CVoo
ANIO to ANI7 9299§99§F\’888‘& °og CVss
AVrer/AVop ——= ADC @ 99 2@re88nrada ad
AV! T00Z0m
ADTRG fiaadPaa k=1 MODEQO, MODE
A = s [~— MODE2/Vrr
g ystem ( RESET
3 controller
e Vop
(6] I Vss
o
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NEC LPD70F3107A, 70F3107A(A)
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NEC 1PD70F3107A, 70F3107A(A)

1. CHANGES FROM pPD70F3107 DATA SHEET (U14618E)

Page Description

Throughout Addition of 161-pin plastic FBGA (13 x 13) package

p. 4 Addition of 161-pin plastic FBGA (13 x 13) pin configuration diagram

p. 18 Addition of storage temperature (Tstg) specification for FBGA package

p. 20 Deletion of TDK recommended oscillator constant

p. 24 Addition of PLL mode specifications (other than x10) to X1 input cycle (<1> tcyx)

pp.28, 30, Addition of description on UBE, LBE signals in timing chart

32, 34, 36

p. 29 Relaxing of data input setup time (to address) (<39> tsaip) and data input setup time (to R_D) (<40>
tsroip) specifications

p. 31 Change of data output setup time (to UWR, LWR, IOWR T) (<56> tsoowr) specifications

pp.37 to 41 Addition of (5) SRAM, external ROM, and external I/O access timing (vis-a-vis BUSCLK signal)
(when BCP bit of BCP register =1)

p. 68 Addition of SIn setup time (to SCKn 1) (<167> tssis«), SIn hold time (from SCKn ) (<168> tHsksi),

SOn output delay time (from SCKn T) (<169> toskso), and SOn output hold time (from SCKn 1)
(<170> tuskso) specifications

pp.69, 70 Addition of (d) Timing when CKPn, DAPn bits of CSICn register = 01, (e) Timing when CKPn,
DAPn bits of CSICn register = 10, and (f) Timing when CKPn, DAPn bits of CSICn register = 11

p. 71 Change of specification unit for overall error, zero-scale error, and full-scale error
Addition of integral linearity error and differential linearity error specifications

p. 76 Addition of 161-pin plastic FBGA (13 x 13) package drawing

p. 77 Addition of 6. RECOMMENDED SOLDERING CONDITIONS

p. 78 Addition of APPENDIX NOTES ON TARGET SYSTEM DESIGN

2. DIFFERENCES BETWEEN PRODUCTS

Product ROM RAM Flash Memory Package Quality
Type Size Size Programming Pin Grade
uPD703103A Mask ROM None 4 KB None 144-pin LQFP Standard
uPD703105A 128 KB
uPD703106A 10 KB 144-pin LQFP
LPD703107A 256 KB 161-pin FBGA
1PD703106A(A) 128 KB 144-pin LQFP Special
uPD703107A(A) 256 KB
uPD70F3107A Flash 256 KB Provided (Vrr) 144-pin LQFP Standard
memory 161-pin FBGA
uPD70F3107A(A) 144-pin LQFP Special

Cautions 1. There are differences in noise immunity and noise radiation between the flash memory
version and mask ROM version. When pre-producing an application set with the flash
memory version and then mass-producing it with the mask ROM version, be sure to
conduct sufficient evaluation for commercial samples (not engineering samples) of the
mask ROM version.

2. When switching from the flash memory version to the mask ROM version, write the same
code to the free area of the internal ROM.

Data Sheet U15846EJ1V0DS 9



NEC LPD70F3107A, 70F3107A(A)

3. PIN FUNCTIONS

3.1 Port Pins
(1/2)
Pin Name I/0 Function Alternate Function

P00 I/0 Port 0 PWMO

PO1 8-bit |/O port TI000/INTPOOO
Input/output can be specified in 1-bit units.

P02 INTPOO1

P03 TOO00

P04 DMARQO/INTP100

P05 DMARQ1/INTP101

P06 DMARQ2/INTP102

P07 DMARQ3/INTP103

P10 l{e] Port 1 PWM1

P11 4-bit 1/O port INTPO10/TI010
Input/output can be specified in 1-bit units.

P12 INTPO11

P13 TOO1

P20 Input Port 2 NMI

P21 110 P20 is an input-only port. INTP020/TI020
If a valid edge is input, it operates as an NMI input. Also, the

P22 . . . . INTP021
status of the NMI input is shown by bit 0 of the P2 register.

P23 P21 to P27 is a 7-bit 1/O port. TO02

P24 Input/output can be specified in 1-bit units. TCO/INTP110

P25 TC1/INTP111

P26 TC2/INTP112

P27 TC3/INTP113

P30 I/0 Port 3 SO2/INTP130

P31 8-bit I/O port SI2/INTP131
Input/output can be specified in 1-bit units. J—

P32 SCK2/INTP132

P33 TXD2/INTP133

P34 RXD2/INTP120

P35 INTP121

P36 INTP122

P37 ADTRG/INTP123

P40 I/0 Port 4 TXD0/SO0

P41 6-bit 1/O port RXDO/SIO
Input/output can be specified in 1-bit units. p—

P42 SCKO0

P43 TXD1/SO1

P44 RXD1/S1

P45 SCKA1

P50 I/0 Port 5 INTPO30/TI030

P51 3-bit I/ port INTPO31
Input/output can be specified in 1-bit units.

P52 TOO03

10 Data Sheet U15846EJ1VODS



8-/16-bit 1/0 port
Input/output can be specified in 1-bit units.

NEC pPD70F3107A, 70F3107A(A)
(2/2)
Pin Name I/0 Function Alternate Function

P70 to P77 Input Port 7 ANIO to ANI7
8-bit input-only port

PBDO to PBD3 I/0 Port BD DMAAKO to DMAAKS
4-bit I/O port
Input/output can be specified in 1-bit units.

PCMO 110 Port CM WAIT

PCM1 6-bit 1/O port CLKOUT/BUSCLK
Input/output can be specified in 1-bit units.

PCM2 HLDAK

PCM3 HLDRQ

PCM4 REFRQ

PCM5 SELFREF

PCTO 110 Port CT LCAS/LWR/LDQM

PCT1 6-bit 1/O port UCAS/UWR/UDQM
Input/output can be specified in 1-bit units. —

PCT4 RD

PCT5 WE

PCT6 OE

PCT7 BCYST

PCS0 110 Port CS CSOo

PCS1 8-bit 1/0 port CS1/RAS1
Input/output can be specified in 1-bit units. p———

PCS2 CS2/IOWR

PCS3 CS3/RAS3

PCS4 CS4/RAS4

PCS5 CS5/I0ORD

PCS6 CS6/RAS6

PCS7 CS7

PCDO 110 Port CD SDCKE
Input/output can be specified in 1-bit units. ———

PCD2 LBE/SDCAS

PCD3 UBE/SDRAS

PAHO to PAH9 110 Port AH A16 to A25
8-/10-bit 1/0 port
Input/output can be specified in 1-bit units.

PALO to PAL15 I/0 Port AL A0 to A15
8-/16-bit 1/0 port
Input/output can be specified in 1-bit units.

PDLO to PDL15 1/0 Port DL DO to D15

Data Sheet U15846EJ1V0ODS
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NEC LPD70F3107A, 70F3107A(A)

3.2 Non-Port Pins

(1/3)

Pin Name I/0 Function Alternate Function
TOO00 Output Pulse signal output of timer CO to C3 P03
TOO1 P13
TOO02 P23
TOO03 P52
TI000 Input External count clock input of timer CO to C3 PO1/INTPO0O
TIO10 P11/INTPO10
TI020 P21/INTP020
TI030 P50/INTP0O30
INTPO0O Input External maskable interrupt request input, or timer CO external P01/T1000
INTPOO1 capture trigger input P02
INTPO10 Input External maskable interrupt request input, or timer C1 external P11/T1010
INTPO11 capture trigger input P12
INTP020 Input External maskable interrupt request input, or timer C2 external P21/T1020
INTPO21 capture trigger input p22
INTPO30 Input External maskable interrupt request input, or timer C3 external P50/T1030
INTPO31 capture trigger input P51
INTP100 Input External maskable interrupt request input P04/DMARQO
INTP101 PO5/DMARQ1
INTP102 P06/DMARQ2
INTP103 P07/DMARQ3
INTP110 P24/TCO
INTPT1 P25/TC1
INTP112 P26/TC2
INTP113 P27/TC3
INTP120 P34/RXD2
INTP121 P35
INTP122 P36
INTP123 P37/ADTRG
INTP130 P30/S0O2
INTP131 P31/SI12
INTP132 P32/SCK2
INTP133 P33/TXD2
SO0 Output CSI0 to CSI2 serial transmission data output (3-wire) P40/TXDO
SO1 P43/TXD1
s02 P30/INTP130
SIo Input CSI0 to CSI2 serial reception data input (3-wire) P41/RXDO
S P44/RXD1
SlI2 P31/INTP131
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(2/3)
Pin Name I/0 Function Alternate Function
SCKO 1/10 CSI0 to CSI2 serial clock I/O (3-wire) P42
SCKi1 P45
SCK2 P32/INTP132
TXDO Output UARTO to UART2 serial transmission data output P40/SO0
TXD1 P43/SO1
TXD2 P33/INTP133
RXDO Input UARTO to UART2 serial reception data input P41/S10
RXD1 P44/SI1
RXD2 P34/INTP120
PWMO Output PWM pulse signal output P00
PWM1 P10
ANIO to ANI7 Input Analog inputs to the A/D converter P70 to P77
ADTRG Input A/D converter external trigger input P37/INTP123
DMARQO Input DMA request signal input PO4/INTP100
DMARQ1 PO5/INTP10T
DMARQ2 PO6/INTP102
DMARQ3 PO7/INTP103
DMAAKO Output DMA acknowledge signal output PBDO
DMAAK1 PBD1
DMAAK2 PBD2
DMAAK3 PBD3
TCO Output DMA transfer termination (terminal count) signal output P24/INTP110
TC1 P25/INTP111
TC2 P26/INTP112
TC3 P27/INTP113
NMI Input Non-maskable interrupt request signal input P20
MODEO Input V850E/MA1 operating mode specification -
MODEH1 -
MODE2 Vep
Vep Input Flash memory programming power-supply application pin MODE2
WAIT Input Control signal input that inserts a wait in the bus cycle PCMO
HLDAK Output Bus hold acknowledge output PCM2
HLDRQ Input Bus hold request input PCM3
REFRQ Output Refresh request signal output for DRAM PCM4
SELFREF Input Self refresh request input for DRAM PCM5
LCAS Output Column address strobe signal output for DRAM lower data PCTO/LWR/LDQM
UCAS Output Column address strobe signal output for DRAM higher data PCT1/UWR/UDQM
LWR Output External data lower byte write strobe signal output PCTO/LCAS/LDQM
UWR Output External data higher byte write strobe signal output PCT1/UCAS/UDQM
Data Sheet U15846EJ1V0DS 13
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(3/3)

Pin Name I/0 Function Alternate Function
LDQM Output Output disable/write mask signal output for SDRAM lower data PCTO/LCAS/LWR
UDQM Output Output disable/write mask signal output for SDRAM higher data PCT1/UCAS/UWR
RD Qutput External data bus read strobe signal output PCT4
WE Output Write enable signal output for DRAM PCT5
OE Qutput Output enable signal output for DRAM PCT6
BCYST Output | Strobe signal output that shows the start of the bus cycle PCT7
CSo Output Chip select signal output PCS0
Cs1 PCS1/RAS1
cs2 PCS2/IOWR
Cs3 PCS3/RAS3
cs4 PCS4/RAS4
CS5 PCS5/IORD
CS6 PCS6/RAS6
cs7 PCS7
RAS1 Output Row address strobe signal output for DRAM PCS1/CS1
RAS3 PCS3/CS3
RAS4 PCS4/CS4
RAS6 PCS6/CS6
TOWR Output DMA write strobe signal output PCS2/CS2
10RD Output DMA read strobe signal output PCS5/CS5
SDCKE Qutput SDRAM clock enable signal output PCDO
SDCLK Output SDRAM clock signal output PCD1
SDCAS Output | Column address strobe signal output for SDRAM PCD2/LBE
SDRAS Output Row address strobe signal output for SORAM PCD3/UBE
LBE Output External data bus lower byte enable signal output PCD2/SDCAS
UBE Output External data bus higher byte enable signal output PCD3/SDRAS
DO to D15 /0 16-bit data bus for external memory PDLO to PDL15
A0 to A15 Output 26-bit address bus for external memory PALO to PAL15
A16 to A25 PAHO to PAH9
RESET Input System reset input -
X1 Input Connects the crystal resonator for system clock oscillation. In the -
X2 _ case of an external source supplying the clock, it is input to X1. _
CLKOUT Qutput System clock output PCM1/BUSCLK
BUSCLK Output Bus clock output PCM1/CLKOUT
CKSEL Input Input which specifies the clock generator's operating mode -
AVRer Input Reference voltage applied to A/D converter AVop
AVop - Positive power supply for A/D converter AVRer
AVss - Ground potential for A/D converter -
CVop - Positive power supply for the dedicated clock generator -
CVss - Ground potential for the dedicated clock generator -
Vob - Positive power supply -
Vss - Ground potential -
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3.3 Pin I/O Circuits and Recommended Connection of Unused Pins
The 1/O circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
The 1/O circuit configuration of each type is schematically shown in Figure 3-1.
It is recommended that 1 to 10 kQ resistors be used when connecting to Vop or Vss via a resistor.

Table 3-1. Types of Pin I/O Circuits and Recommended Connection of Unused Pins (1/2)

Pin Name I/0 Circuit Type Recommended Connection
POO/PWMO 5 Input:  Independently connect to Voo or Vss
PO1/INTP000/TI000 5-AC via a resistor.
PO2/INTPOO1 Output: Leave open.
P03/TO00 5
P04/DMARQO/INTP100 to PO7/DMARQ3/INTP103 5-AC
P10/PWMA1 5
P11/INTPO10/TI010 5-AC
P12/INTPO11
P13/TO01 5
P20/NMI 2 Connect to Vss directly.
P21/INTP020/T1020 5-AC Input:  Independently connect to Voo or Vss
P22/INTP021 via a resistor.
P23/TO02 5 Output: Leave open.
P24/TCO/INTP110 to P27/TC3/INTP113 5-AC
P30/SO2/INTP130
P31/SI2/INTP131
P32/SCK2/INTP132
P33/TXD2/INTP133
P34/RXD2/INTP120
P35/INTP121
P36/INTP122
P37/ADTRG/INTP123
P40/TXD0/SO0 5
P41/RXDO0/SI0 5-AC
P42/SCKO
P43/TXD1/SO1 5
P44/RXD1/SI 5-AC
P45/SCK1
P50/INTPO30/TI030
P51/INTPO31
P52/TO03 5
P70/ANIO to P77/ANI7 9 Connect to Vss directly.
PBDO/DMAAKO to PBD3/DMAAK3 5 Input:  Independently connect to Voo or Vss
via a resistor.
Output: Leave open.
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Table 3-1. Types of Pin I/O Circuits and Recommended Connection of Unused Pins (2/2)

Pin Name 1/0O Circuit Type Recommended Connection

PCMO/WAIT 5 Input:  Independently connect to Voo via a
resistor.

PCM1/CLKOUT/BUSCLK 5 Input:  Independently connect to Voo or Vss

PCM2/ALDAK via a resistor.

Output: Leave open.

PCM3/HLDRQ 5 Input:  Independently connect to Vop via a
resistor.

PCM4/REFRQ 5 Input:  Independently connect to Vob or Vss
via a resistor.

Qutput: Leave open.

PCM5/SELFREF 5 Input:  Independently connect to Vss via a
resistor.

PCTO/LCAS/LWR/LDQM 5 Input:  Independently connect to Voo or Vss

PCT1/UCAS/UWR/UDQM via a resistor.

PCT4/RD Output: Leave open.

PCT5/WE

PCT6/0E

PCT7/BCYST

PCS0/CS0

PCS1/CS1/RAST

PCS2/CS2/I0WR

PCS3/CS3/RAS3

PCS4/CS4/RAS4

PCS5/CS5/I0RD

PCS6/CS6/RAS6

PCS7/CS7

PCDO0/SDCKE

PCD1/SDCLK

PCD2/LBE/SDCAS

PCD3/UBE/SDRAS

PAHO/A16 to PAH9/A25

PALO/AO to PAL15/A15

PDLO0/DO to PDL15/D15

MODEO, MODEH1 2 -

MODE2/Vrp

'RESET

CKSEL 1

AVss - Connect to Vss.

AVoo/AVrer - Connect to Voo.
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Figure 3-1. Pin I/O Circuits
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4. ELECTRICAL SPECIFICATIONS

4.1 Normal Operation Mode

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Conditions Ratings Unit

Power supply voltage Vob Voo pin -0.5t0 +4.6 \Y,
CVop CVoo pin -0.5t0 +4.6 \

CVss CVss pin -0.5t0 +0.5 \Y

AVop AVop pin -0.5t0 +4.6 Vv

AVss AVss pin -0.5t0 +0.5 \Y

Input voltage Vi X1 pin, except MODE2/Vrp pin —-0.51t0 +6.0 \

MODE2/Vep pin -0.5t0 +8.5 Vv

Clock input voltage Vk X1,Vop=3.3V 0.3V —0.5to Voo + 1.0 \
Qutput current, low lou Per pin 4.0 mA
Total of all pins 100 mA
Output current, high lon Per pin -4.0 mA
Total of all pins -100 mA

Output voltage Vo Voo =3.3V 0.3V —0.5t0 Voo + 0.5 \

Analog input voltage Vwasn ANIO to ANI7, Vop = 3.3V £0.3V —0.3to AVop + 0.3

Operating ambient temperature Ta —40 to +85 °C
Storage temperature Tstg LQFP package —60 to +150 °C
FBGA package —40to +125 °C

Cautions 1. Avoid direct connections among the IC device output (or 1/0) pins and between Vop or Vcc
and GND. However, direct connections among open-drain and open-collector pins are
possible, as are direct connections to external circuits that have timing designed to prevent
output conflict with pins that become high-impedance.

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 ratings
and conditions shown below for DC characteristics and AC characteristics are within the
range for normal operation and quality assurance.

Capacitance (Ta = 25°C, Vopo = Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input capacitance Ci fc =1 MHz 15 pF
1/O capacitance Cio Unmeasured pins returned to 0 V. 15 pF
Output capacitance Co 15 pF
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Operating Conditions

Operation Mode

Internal Operation Clock
Frequency (fxx)

Operating Ambient
Temperature (Ta)

Power Supply Voltage (Vob)

Direct mode

4 to 25 MHz

—-40 to +85°C

Voo =3.3V 0.3V

PLL mode

4 to 50 MHz

—40 to +85°C

Voo =3.3V 0.3V

Recommended Oscillator

Caution For the resonator selection and oscillator constant of the yPD70F3107A(A), customers are
requested to apply to the resonator manufacturer for evaluation.

(a) Ceramic resonator

(i) Murata Mfg. Co., Ltd. (Ta = —40 to +85°C)

Type Product Oscillation Recommended Circuit Constant | Oscillation Voltage Oscillation
Frequency Range Stabilization
Time (MAX.)
fx (MHz) C1(pF) | C2(pF) | Ra(kQ) | MIN. (V) | MAX (V) Tost (Ms)
Surface CSTCC4.00MGOH6 4.0 On-chip | On-chip 0 3.0 3.6 0.09
mount CSTCC5.00MGOH6 5.0 On-chip | On-chip 0 3.0 3.6 0.09
Lead CSA4.00MG 4.0 30 30 0 3.0 3.6 0.05
CST4.00MGW 4.0 On-chip | On-chip 0 3.0 3.6 0.05
CSTS0400MG06 4.0 On-chip On-chip 0 3.0 3.6 0.11
CSA5.00MG 5.0 30 30 0 3.0 3.6 0.05
CST5.00MGW 5.0 On-chip | On-chip 0 3.0 3.6 0.05
CSTS0500MG06 5.0 On-chip | On-chip 0 3.0 3.6 0.11

Cautions 1. Connect the oscillator as closely to the X1 and X2 pins as possible.
2. Do not wire any other signal lines in the area indicated by the broken lines.
3. Thoroughly evaluate the matching between the yPD70F3107A and the resonator.
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(i) Kyocera Corporation (Ta = —20 to +80°C)

| x e |
3 Rd 3
B et |
3 '-[' CH ]_ c2 i
Type Product Oscillation Recommended Circuit Constant | Oscillation Voltage Oscillation
Frequency Range Stabilization
Time (MAX.)
fx (MHz) C1(pF) | C2(pF) | Ra(kQ) | MIN. (V) | MAX. (V) Tost (Ms)
Surface PBRC4.00AR-A 4.0 33 33 0 3.0 3.6 0.11
mount PBRC4.00BR-A 4.0 On-chip | On-chip 0 3.0 3.6 0.11
PBRC5.00AR-A 5.0 33 33 0 3.0 3.6 0.08
PBRC5.00BR-A 5.0 On-chip | On-chip 0 3.0 3.6 0.08
Lead KBR-4.0MSB 4.0 33 33 0 3.0 3.6 0.11
KBR-4.0MKC 4.0 On-chip On-chip 0 3.0 3.6 0.11
KBR-5.0MSB 5.0 33 33 0 3.0 3.6 0.08
KBR-5.0MKC 5.0 On-chip | On-chip 0 3.0 3.6 0.08
Cautions 1. Connect the oscillator as closely to the X1 and X2 pins as possible.
2. Do not wire any other signal lines in the area indicated by the broken lines.
3. Thoroughly evaluate the matching between the yPD70F3107A and the resonator.

(b) External clock input (TA = —40 to +85°C)

| x e |

External clock Open
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DC Characteristics (Ta = —40 to +85°C, Vbp=3.3 V+0.3V, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage, high Vin Except for Note 1 2.0 5.5
Note 1 0.75Vop 5.5
Input voltage, low Vi Except for Note 1 -0.5 0.8 \
Note 1 -0.5 0.2Vop \
Clock input voltage, high VxH X1 pin Direct mode 0.8Vop Voo + 0.3 \
PLL mode 0.8Vop Voo + 0.3 \
Clock input voltage, low VxL X1 pin Direct mode -0.5 0.15Vop \
PLL mode -0.5 0.15Vop \
Schmitt-triggered input threshold | V1" Note 1, rising edge 2.0 v
voltage e Note 1, falling edge 1.0 v
Schmitt-triggered input Vit — Note 1 0.3 \
hysteresis width Vi~
Output voltage, high Vo lon = -2.5 mA 0.8Vop \
lon = —100 pA Voo—04 \
Output voltage, low Vou loL =2.5 mA 0.45 \
Input leakage current, high lum Vi= Voo, except for Note 2 10 UA
Input leakage current, low luic Vi=0V, except for Note 2 -10 UA
Output leakage current, high ILon Vo = Vop 10 UA
Output leakage current, low ILov Vo=0V -10 UA
Analog pin input leakage current ILwasn Note 2 +10 UA
Vee supply voltage Vrro During normal operation 0 0.2Vop \
Power supply During lop1 Direct mode 32xfxx+30 | 48xfxx+45 mA
current ”O”“a! PLL mode 32xfx+30 | 48xfx+45 | mA
operation
In HALT lop2 Direct mode 1.6xfxx+20 | 24xfxx+30 mA
mode PLL mode 16xhx+20 | 24xhx+30 | mA
In IDLE lops Direct mode 10 30 mA
mode PLL mode 10 30 mA
In STOP lop4 —40°C < Ta< +40°C 10 60 UA
mode 40°C < Ta< 85°C 600 LA

Notes 1. P01/TI000/INTP000, PO2/INTP001, PO4/DMARQO/INTP100 to PO7/DMARQ3/INTP103,
P11/TI010/INTPO10, P12/INTPO11, P21/TI020/INTP020, P22/INTP021, P24/TCO/INTP110 to
P27/TC3/INTP113, P30/SO2/INTP130, P31/SI2/INTP131, P32/SCK2/INTP132, P33/TXD2/INTP133,
P34/RXD2/INTP120, P35/INTP121, P36/INTP122, P37/ADTRG/INTP123, P41/RXD0/SI0, P42/SCKO,
P44/RXD1/SI1, P45/SCK1, P50/TI030/INTP030, P51/INTP031

2. P70/ANIO to P77/ANI7

Remarks 1. TYP. values are reference values for when Ta = 25°C and Vob = 3.3 V. The current does not
include the current flowing through pull-up resistors.
2. fxx: CPU operation frequency
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Data Retention Characteristics (Ta = —40 to +85°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention voltage VooDR STOP mode and Voo = Vooor 1.5 3.6 \
Data retention current Iooor Voo = | —40°C < Ta < +40°C 10 60 UA

VoooR | 400G < Ta < 85°C 600 LA

Power supply voltage rise time trRvD 200 us
Power supply voltage fall time trvD 200 us
Power supply voltage hold time tHvD 0 ms
(from STOP mode setting)
STOP release signal input time toREL 0 ns
Data retention high-level input ViHDR Note 0.8VoopR VoooR \
voltage
Data retention low-level input Vior Note -0.5 0.2VoooR \
voltage

Note PO01/TI000/INTP000, PO2/INTP001, PO4/DMARQO/INTP100 to PO7/DMARQS/INTP103, P11/TI010/INTPO10,

P12/INTP011, P21/TI020/INTP020, P22/INTP021, P24/TCO/INTP110 to P27/TC3/INTP113,
P30/SO2/INTP130, P31/SI2/INTP131, P32/SCK2/INTP132, P33/TXD2/INTP133, P34/RXD2/INTP120,

P35/INTP121, P36/INTP122, P37/ADTRG/INTP123, P41/RXDO0/SI0, P42/SCKO0, P44/RXD1/SI1, P45/SCK1,
P50/T1030/INTP030, P51/INTPO31

Remark TYP. values are reference values for when Ta = 25°C.

STOP mode setup

\\ /1
Voo N Vboor Vi
> 4t|=VD trvo <
< thvo > torer
[ \ ViHpR
RESET (input) N /]

NMI (input) \§ ViHDR Vi

(Released at falling edge)

NMI (input)
(Released at rising edge)

aror

ViLor 7

22
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AC Characteristics
(Ta =-40 to +85°C, Vobp= 3.3 V £0.3 V, Vss = 0 V, output pin load capacitance: CL =50 pF)

AC test input points

(a) PO1/TI000/INTP000, PO2/INTP001, PO4/DMARQO/INTP100 to PO7/DMARQ3/INTP103, P11/TI010/INTP010,
P12/INTPO11, P21/TI020/INTP020, P22/INTP021, P24/TCO/INTP110 to P27/TC3/INTP113, P30/SO2/INTP130,
P31/SI2/INTP131, P32/SCK2/INTP132, P33/TXD2/INTP133, P34/RXD2/INTP120, P35/INTP121, P36/INTP122,
P37/ADTRG/INTP123, P41/RXDO0/SI0, P42/SCKO, P44/RXD1/SIH, P45/SCK1, P50/TI030/INTP030,
P51/INTP031

Vi
> 0.75Voo _ 0.75Voo
Input signal :> Test points <:
0.2Vop 0.2Vop

ov

(b) Other than (a) above

Voo 20V _ 20V
Input signal :> Test points <:
0.8V 0.8V

ov

AC test output test points

Voo 0.7Vop 0.7Vop
Output signal :> Test points <:
0.2Vop 0.2Vop

ov

Load condition

DUT

(Device under test) j
l CL=50 pF

Caution In cases where the load capacitance is greater than 50 pF due to the circuit configuration,
insert a buffer or other element to reduce the device’s load capacitance to 50 pF or lower.
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(1) Clock timing (1/2)

Parameter Symbol Conditions MIN. MAX. Unit

X1 input cycle <1> tevx Direct mode 20 125 ns
PLL mode x10 200 250 ns

Other than x10 150 250 ns

X1 input high-level width <2> twxH Direct mode 5 ns
PLL mode 50 ns

X1 input low-level width <3> twxi Direct mode 5 ns
PLL mode 50 ns

X1 input rise time <4> txm Direct mode 4 ns
PLL mode 10 ns

X1 input fall time <5> txF Direct mode 4 ns
PLL mode 10 ns

CLKOUT output cycle <6> tevki 20 250 ns
CLKOUT high-level width <7> twkH1 0.5T-5 ns
CLKOUT low-level width <8> twkLt 0.5T-6 ns
CLKOUT rise time <9> tkri 5 ns
CLKOUT fall time <10> tKF1 4 ns
Delay time from X1J to CLKOUT <11> tokx 40 ns
Delay time from X1{ to SDCLK <12> | tosx 40 ns
SDCLK output cycle <13> tovke 20 250 ns
SDCLK high-level width <14> twkH2 0.5T-5 ns
SDCLK low-level width <15> twkie 0.5T-6 ns
SDCLK rise time <16> KRz 5 ns
SDCLK fall time <17> tkr2 4 ns
BUSCLK rise time <18> tkRs 5 ns
BUSCLK fall time <19> tkrs 4 ns

Remarks 1. T =tcvk
2. The phase difference between CLKOUT and SDCLK, and between CLKOUT and BUSCLK cannot
be defined.

24 Data Sheet U15846EJ1VODS



NEC 1PD70F3107A, 70F3107A(A)

(1) Clock timing (2/2)

<1> "
<3> <4> <5>
< »—<
¢ <2> )
X1 \ \ /
(PLL mode) |
<1>
<2> <3>
<4_>>
X1\ \
(direct mode) N
eSS
<11> <11>
/ \ /
CLKOUT (output) \
<9> €« <103>‘<_
<7> <8>
< <6> >
_<12>
g \ y/
SDCLK (output)
<16 17>,
W <14> <15>
P <13> o
Y\
BUSCLK (output)
<18> €« <193>
Remark The cycle of BUSCLK varies depending on the bus cycle.

(2) Output waveform (other than X1 and CLKOUT)

Parameter Symbol Conditions MIN. MAX. Unit
Output rise time <20> tor 5 ns
Output fall time <21> tor 4 ns
20> 21>

Signals other than
X1 and CLKOUT

Data Sheet U15846EJ1VODS 25



NEC LPD70F3107A, 70F3107A(A)

(3) Reset timing

Parameter Symbol Conditions MIN. MAX. Unit
RESET pin high-level width <22> | twrsH 500 ns
RESET pin low-level width <23> | twmsL At power-on and at STOP mode 500 + Tos ns
release
Other than at power-on and at 500 ns
STOP mode release

Remark Tos: Oscillation stabilization time

Caution Thoroughly evaluate the oscillation stabilization time.

<22> <23>

RESET (input)
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(4) SRAM, external ROM, and external I/O access timing (when BCP bit of BCP register = 0)

(a) Access timing (SRAM, external ROM, external 1/0) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Address, CSn output delay time (from CLKOUTT) | <24> | toka 2 13 ns
Address, CSn output delay time (from SDCLKT) 0 13 ns
Address, CSn output hold time (from CLKOUTT) <25> | tHka 2 13 ns
Address, CSn output hold time (from SDCLKT) 0 13 ns
'RD, IORD\! delay time (from CLKOUT.) <26> | tokRoL 2 13 ns
RD, IORD! delay time (from SDCLK.) 0 13 ns
RD, IORDT delay time (from CLKOUT?) <275 | throm 2 13 hs
RD, IORDT delay time (from SDCLKT) 0 13 ns
UWR, LWR, IOWR/ delay time (from CLKOUT!) | <28> | tokwre 2 13 ns
'UWR, LWR, IOWR. delay time (from SDCLK.) 0 13 ns
‘UWR, LWR, IOWRT delay time (from CLKOUT!) | <29> | trkwas 2 13 hs
‘UWR, LWR, IOWRT delay time (from SDCLKJ) 0 13 ns
BCYST! delay time (from CLKOUTT) <30> | tokest 2 13 hs
BCYST! delay time (from SDCLKT) 0 13 ns
BCYSTT delay time (from CLKOUTT) <31> | tukesn 2 13 ns
BCYSTT delay time (from SDCLKT) 0 13 ns
‘WAIT setup time (to CLKOUTT) <32> | tswk 8 ns
‘WAIT setup time (to SDCLKT) 10 ns
"WAIT hold time (from CLKOUTT) <33> | tHkw 2 ns
'WAIT hold time (from SDCLKT) 2 ns
Data input setup time (to CLKOUTT) <34> | tskip 8 ns
Data input setup time (to SDCLKT) 10 ns
Data input hold time (from CLKOUTT) <35> | tHkiD 2 ns
Data input hold time (from SDCLKT) 2 ns
Data output delay time (from CLKOUT) <36> | tokop1 2 13 ns
Data output delay time (from SDCLKJ) 0 13 ns
Data output delay time (from CLKOUTT) <37> | tokopz 2 13 ns
Data output delay time (from SDCLKT) 0 13 ns
Data float delay time (from CLKOUTT) <38> | tHkoD 2 13 ns
Data float delay time (from SDCLKT) 0 13 ns

Remarks 1. Maintain at least one of the data input hold times, tHroiD Or tHkiD.
2. n=0to7
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NEC LPD70F3107A, 70F3107A(A)

(a) Access timing (SRAM, external ROM, external 1/0) (2/2)

‘ T ‘ ™ ‘ T2 ‘
CLKOUT (output) \ / \ / \ / \
SDCLK (output) 4 / ‘ / / /
<24> <2§3
A0 to A25 (output) \
o @ (output) ><
UBE, LBE (output) /
<30> <31> <30>
4’ . -
BCYST (output) \
]
<27> |<26> <27> <26>
< >
RD, TORD (output) f
[Read]
<29> <28> <29> <28>
<) — <>
UWR, LWR, IOWR (output) 4 \
[Write] n
f§4>
<38> <35>
4»
DO to D15 (I/0) R R I N
[Read]
<36>
4>
<36>—p 37> <38>—p
DOto D15 (IO) _ _ _ _ _ _ __ ____ <‘ /7
[Write] s
<33> <33>
<32>‘ <32>
7 \
WAIT (input) \ / / \
X Vi
Remarks 1. This is the timing when the number of waits based on the DWCO0 and DWCH1 registers is zero.
2. Broken lines indicate high impedance.
3. n=0to7
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NEC 1PD70F3107A, 70F3107A(A)

(b) Read timing (SRAM, external ROM, external I/0) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Data input setup time (from address) <39> | tsap (2+w+wo+was)T—19 | ns
Data input setup time (from ﬁ) <40> | tsmoD (1.5+w+wp)T-19 ns
RD, IORD low-level width <41> | twroL (1.5 +w+wo)T - 10 ns
RD, IORD high-level width <42> | twron (0.5 +was + )T - 10 ns
Delay time from address, CSn, <43> | toarp (0.5 + was)T — 10 ns
to RD, IORDJ
Delay time from ﬁ, MT to address <44> toRDA iT ns
Data input hold time (from RD, IORDT) <45> | tHRDID 0 ns
Delay time from RD, IORDT to data <46> | toroop (0.5+)T-10 ns
output
Wsetup time (from address) <47> | tsaw Note (1 +was)T - 21 ns
WAIT setup time (from BCYSTL) <48> | tsssw Note (1 + was)T — 21 ns
WAIT hold time (from BCYSTT) <49> | tHesw Note T-10 ns
WAIT high-level width <50> twwH T-10 ns
Data output hold time (from UWR, <57> | trwrop (0.5+)T-8 ns
LWR, IOWRT)

Note  For the first WAIT sampling when the wait count based on the DWCO0 and DWCT registers is zero.

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO0 and DWC1 registers
Maintain at least one of the data input hold times tHrpiD Or tHkID
n=0to7

i: ldle state count

NooaprwN

was: Address setup wait count based on the ASC register
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NEC LPD70F3107A, 70F3107A(A)

(b) Read timing (SRAM, external ROM, external I/0) (2/2)

‘ TASW ‘ T ‘ ™ \ T2 \ Tl \

waresn \_/ N/ N\ N\ S\

A0 to A25 (output) / /
CSn (output)
UBE, LBE (output) \ -

UWR, LWR, IOWR i
(output)

< <42> > le <41> > le <44>
[ /
RD, IORD (output)
—_ -
< <43> < <40> > < <46> >
< <39> - <45>
DO 10 D15 (I/O) v = = === Y m m e e e e o -{ -------
<47> ) <50>
_ p
WAIT (input) \
BCYST (output) \

Remarks 1. This is the timing when the wait count based on the DWCO0 and DWCH1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.
2. Broken lines indicate high impedance.
3. n=0to7
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NEC 1PD70F3107A, 70F3107A(A)

(c) Write timing (SRAM, external ROM, external I/O) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Wsetup time (from address) <47> | tsaw Note (1 4+ was)T - 21 ns
WAIT setup time (from BCYSTL) <48> | tsmsw Note (1 +was)T - 21 ns
WAIT hold time (from BCYSTT) <49> | tssw | Note T-10 ns
WAIT high-level width <50> | twwn T-10 ns
Delay time from address, CSnto <51> | toawr (0.5+was)T-10 ns

UWR, LWR, IOWR{

Address setup time (to UWR, <562> | tsawr (1.5+w+ wb + was)T — 10 ns
LWR, IOWRT)

Delay time from UWR, LWR, <53> | towra (0.5+i)T-10 ns
IOWRT to address

UWR, LWR, IOWR high-level width | <54> | twwrH (0.5+i+was)T - 10 ns
UWR, LWR, IOWR low-level width <55> | twwnL (1+w+wp)T-10 ns
Data output setup time (to UWR, <56> | tsopbwr (0.5+w+wp)T - 10 ns
LWR, IOWRT)

Data output hold time (from UWR, <57> | tHwroD 0.5+i)T-8 ns
LWR, IOWRT)

Note For the first WAIT sampling when the wait count based on the DWCO0 and DWC1 registers is zero.

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO and DWC1 registers
n=0to7

i: Idle state count

was: Address setup wait count based on the ASC register

o 0 k0N
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NEC LPD70F3107A, 70F3107A(A)

(c) Write timing (SRAM, external ROM, external I/0) (2/2)

\ TASW ‘ T ‘ ™ \ T2 ‘ Tl ‘

CLIEOUT foutpu) \J—\J—\J—\_/m

A0 to A25 (output) / /
Sn (output)

UBE, LBE (output)

RD, IORD (output) / \
< <52> ple <53> >
< <51> ale <55> »
< <54> »
- /
UWR, LWR, IOWR /
(output) J|
<56> > <57>

A
DO to D15 (I/O) ---ELE-
write — write -

DO to D15 (I/O) >. ———- <<<<<
read — write X

< <47> > <50>
WAIT (input) \ N\

<48>

A

<49>

BCYST (output) \

Remarks 1. This is the timing when the wait count based on the DWCO and DWC1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.

2. Broken lines indicate high impedance.
3. n=0to7
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NEC 1PD70F3107A, 70F3107A(A)

(d) DMA flyby transfer timing (SRAM — external I/O transfer) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
WAIT setup time (to CLKOUTT) <32> | tewk 8 ns
WAIT hold time (from CLKOUTT) <33> | trkw 0 ns
RD low-level width <41> | twroL (1.5+w +wo)T — 10 ns
RD high-level width <42> | twroH (0.5 +was+i)T-10 ns
Delay time from address, CSnto RDL | <43> | toaro (0.5 + was)T - 10 ns
Delay time from RDT to address <44> | toroa iT ns
Delay time from RDT to data output <46> | torooD (0.5+1)T-10 ns
WAIT setup time (from address) <47> | tsaw Note (14 was)T — 21 ns
WAIT setup time (from BCYSTJ) <48> | tsesw Note (1 + was)T — 21 ns
WAIT hold time (from BCYSTT) <49> | tesw | Note T-10 ns
WAIT high-level width <50> | twws T-10 ns
Delay time from address to IOWR{ <51> | toawr (0.5 + was)T — 10 ns
Address setup time (to IOWRT) <52> | tsawm (1.5 +w + wp + was)T — 10 ns
Delay time from IOWRT to address <53> | towma (1.5 +0)T - 10 ns
IOWR high-level width <54> | twweH (0.5 +i+was)T—10 ns
IOWR low-level width <55> | twwaL (1+w+wp)T-10 ns
Delay time from IOWRT to RDT <58> | towrRD 1.5T - 10 ns
Delay time from DMAAKmJ to IOWR{ | <59> | topawr (0.5 +was)T - 10 ns
Delay time from IOWRT to DMAAKmMT | <60> | towrpa (1.5+)T-10 ns

Note For the first WAIT sampling when the number of waits based on the DWCO0 and DWC1 registers is zero.

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO0 and DWCH1 registers
n=0to7, m=0to 3

i: ldle state count

o0 R 0N

was: Address setup wait count based on the ASC register
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NEC LPD70F3107A, 70F3107A(A)

(d) DMA flyby transfer timing (SRAM — external I/O transfer) (2/2)

\ TASW ‘ T ‘ ™ \ T2 \ TF \ Tl \

A0 to A25 (output) >§‘ >§‘
N—

CSn (output)
<42> P <41> ol L <44>
JZ

UBE, LBE (output)

RD (output)

<58>

UWR, LWR (output)

<59> <60>

v

IORD (output)

_/
/

DWARKm oupu) yil
_/

<52> <53>

<51> <55>
<54>

« >
IOWR (output) / N

h 4
A

DO to D15 (I/O) Z—> ————————————————————————— —(

P <47> . <33> <33>
h <32>' C <32
> | e
_ 7 Y
WAIT (input) \& J/ "/ \
<48> _<50>
<49>

BCYST (output) \

Remarks 1. This is the timing when the wait count based on the DWCO and DWC1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.
2. Broken lines indicate high impedance.
3. n=0to7,m=0to 3
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NEC 1PD70F3107A, 70F3107A(A)

(e) DMA flyby transfer timing (external /O — SRAM transfer) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
"WAIT setup time (to CLKOUTT) <32> | tswk 8 ns
"WAIT hold time (from CLKOUTT) <33> tHKw 0 ns
‘IORD low-level width <41> | tweo (2+w+wp)T-10 ns
“IORD high-level width <42> | twroH (1+i+was)T-10 ns
Delay time from address, CSn to IORD | <43> | toaro (0.5 + was)T — 10 ns
Delay time from IORD" to address <44> toRDA (0.5+i) T-10 ns
Delay time from 10RDT to data output <46> | toroop (1+i)T-10 ns
WAIT setup time (from address) <47> tsaw Note (1+was)T-21| ns
'WAIT setup time (from BCYST.) <48> | tsssw | Note (1+was)T—21| ns
'WAIT hold time (from BCYSTT) <49> | tuesw | Note T-10 ns
"WAIT high-level width <50> twwH T-10 ns
Delay time from address tom,mw <51> | toawr (0.5 + was)T - 10 ns
Address setup time (to UWR, LWRT) <52> | tsawr (1.5 +w + wp + was)T — 10 ns
Delay time from W?,WRT to address <53> | towra (0.5+1)T-10 ns
m,m high-level width <54> | twwrH (0.5 +i+was)T-10 ns
"UWR, LWR low-level width <55> | twweL (1 +w+wo)T - 10 ns
Delay time from UWR, LWRT to IORDT | <61> | towrrp T-10 ns
Delay time from 'DMAAKm! to IORDL <62> | toparD (0.5 + was)T — 10 ns
Delay time from IORD™ to DMAAKmT <63> | toropa (0.5+)T-10 ns

Note For first WAIT sampling when wait count based on the DWCO0 and DWC1 registers is zero.

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO and DWC1 registers

n=0to7, m=0to 3

i: Count of idle states inserted when a write cycle follows a read cycle
was: Address setup wait count based on the ASC register

o 0 k0N
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NEC LPD70F3107A, 70F3107A(A)

(e) DMA flyby transfer timing (external /O — SRAM transfer) (2/2)

‘ TASW \ T ‘ ™ ‘ T2 \ TF ‘ Tl ‘

cworren \_/ N/ N\ S S\

A0 to A25 (output) >§£ >§(_
CSn (output) X X
UBE, LBE (output) <52> >le <53> >
<51> > <55> >
54 >
I — / /
UWR, LWR (output)
« <B1>
RD (output) /
< 62 > ‘ <63> ,
DMAAKmM (output) \
IOWR (output) /
< <43> >
< <42> > <41> > le <44> >
_ 4 /
IORD (output) / -
DO to D15 (I/O) -___—>-———— ———————————————————— --(
< <47> S G AR (R
<32> <32>
e | P
_ 7
WAIT (input) \£ J//
<50>
<49>

BCYST (output) \

Remarks 1. This is the timing when the wait count based on the DWCO0 and DWCH1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.
2. Broken lines indicate high impedance.
3. n=0to7, m=01to 3
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NEC 1PD70F3107A, 70F3107A(A)

(5) SRAM, external ROM, and external I/O access timing (vis-a-vis BUSCLK signal) (when BCP bit of BCP
register = 1)

(a) Access timing (SRAM, external ROM, external 1/0)

Parameter Symbol Conditions MIN. MAX. Unit
WAIT setup time (to BUSCLK 1) <32> | towk 8 ns
WAIT hold time (from BUSCLK ) <33> | tHkw 0.5T-4 ns
WAIT hold time (from BUSCLK ) <172>| tHkwi T+2 ns
Data input setup time (to BUSCLK ) <34> | tskip 8 ns
Data input hold time (from BUSCLK ) <35> | tHkiD 0.5T-4 ns
Data output delay time (from BUSCLK ) <36> | tokop1 T-5 T+8 ns
Data output delay time (from BUSCLK ) <37> | tokopz -5 +8 ns
Data float delay time (from BUSCLK |) <38> | tHkoD 0.5T-4 | 0.5T+8 ns

Remarks 1. Maintain at least one of the data input hold times, tHroiD Or tHkiD.
2. T = Internal system clock cycle (this does not mean x2 bus cycle).

Internal system clock

BUSCLK (output)

47
R e ( - (@ N

when witen] """ {x
<32> ﬁ?‘> <32> | 172>

WAIT (input) \ L ; \ /

Remarks 1. This is the timing when the number of waits based on the DWCO0 and DWC1 registers is zero.
2. Broken lines indicate high impedance.
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NEC LPD70F3107A, 70F3107A(A)

(b) Read timing (SRAM, external ROM, external 1/0) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Data input setup time (to address) <39> | tsap (2+w+wo+was)T—19 | ns
Data input setup time (to ﬁ) <40> | tsroip (1.5+w+wp)T-19 ns
RD, IORD low-level width <41> | twroL (1.25 +w +wo)T - 10 ns
'RD, I0RD high-level width <42> | twron (0.75 + was + )T - 10 ns
Delay time from address, CSn, <43> | toarp (0.75 + was)T - 10 ns
to RD, IORDJ
Delay time from ﬁ, IORDT to address <44> toRDA iT ns
Data input hold time (from RD, IORDT) <45> | tHRDID 0 ns
Delay time from RD, IORDT to data <46> | toroop (0.25+1)T - 10 ns
output
Wsetup time (to address) <47> | tsaw Note (1 +was)T - 21 ns
WAIT setup time (to BCYST!) <48> | tsssw Note (1 + was)T — 21 ns
WAIT hold time (from BCYSTT) <49> | twesw | Note 0.5T - 10 ns
WAIT high-level width <50> twwH T-10 ns
Data output hold time (from UWR, <57> | thwrop (0.25+)T-8 ns
LWR, IOWRT)

Note  For the first WAIT sampling when the wait count based on the DWCO0 and DWCT registers is zero.

Remarks 1. T =BUSCLK cycle (internal system clock/2)

w: Wait count based on WAIT

wp: Wait count based on the DWCO0 and DWC1 registers
Maintain at least one of the data input hold times tHrpiD Or tHkID
n=0to7

i: ldle state count

was: Address setup wait count based on the ASC register

NooaprwN
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NEC 1PD70F3107A, 70F3107A(A)

(b) Read timing (SRAM, external ROM, external I/0) (2/2)

‘ TASW ‘ T1 ‘ T™W \ T2 \ Tl \

CLROUT (outpu \_/—\_/—\_/—\_/—\_/—\_/—\_

AO to A25 (output) / /
_ CSn (output) >§ >§
UBE, LBE (output)

UWR, LWR, IOWR 3
(output)

<42> > <41> > |e <44>
_ /
RD, IORD (output)
\
< <43> > <40> > 44444454§244444>
. <39> ST <45>

DO to D15 (I/O)

<47> <50>

p
WAIT (input) \ \

<48>

<49>

BCYST (output) \

Remarks 1. This is the timing when the wait count based on the DWCO and DWC1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.
2. Broken lines indicate high impedance.
3. n=0to7
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NEC LPD70F3107A, 70F3107A(A)

(c) Write timing (SRAM, external ROM, external I/O) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
WAIT setup time (to address) <47> | tsaw Note (14 was)T — 21 ns
'WAIT setup time (to BCYST!) <48> | tsssw | Note (1 + was)T — 21 ns
WAIT hold time (from BCYSTT) <49> | twssw | Note 0.5T-10 ns
'WAIT high-level width <50> | twws T-10 ns
Delay time from address,@ to <51> | toawr (0.75 + was)T — 10 ns

UWR, LWR, IOWR{

Address setup time (to UWR, LWR, <52> | tsawr (1.75 + w + wo + was)T — 10 ns
IOWRT)

Delay time from UWR, LWR, IOWRT | <53> | towra (0.25+)T-10 ns
to address

UWR, LWR, IOWR high-level width <54> | twwrH (1+i+was)T-10 ns
UWR, LWR, IOWR low-level width <55> | twwnL (1+w+wp)T-10 ns
Data output setup time (to UWR, <56> | tsopbwr (1.25+w+wp)T - 10 ns
LWR, IOWRT)

Data output hold time (from UWR, <57> | tHwroD (0.25+i))T-8 ns
LWR, IOWRT)

Note For the first WAIT sampling when the wait count based on the DWCO0 and DWC1 registers is zero.

Remarks 1. T =BUSCLK cycle (internal system clock/2)

w: Wait count based on WAIT

wp: Wait count based on the DWCO and DWC1 registers
n=0to7

i: Idle state count

o 0 k0N

was: Address setup wait count based on the ASC register
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NEC 1PD70F3107A, 70F3107A(A)

(c) Write timing (SRAM, external ROM, external I/0) (2/2)

‘ TASW \ T ‘ T™W \ T2 ‘ TI ‘

A0 to A25 (output) / /
CSn (output) >§ >§
UBE, LBE (output) \ -

RD, IORD (output) / \-

<52> »le <53> >
<51> ;\4 <55> »
< <54> >‘
- / /
UWR, LWR, lOWR Z
(output) /
< <56> > e <57>

A \
DO to D15 (1/O) }.--- -
write — write N 7

/ \
DO to D15 (/O >. _——_— ---CEE-
readO - w&ite ) <<<<<( 7} @:

< <47> > <50>

WAIT (input)

BCYST (output)

Remarks 1. This is the timing when the wait count based on the DWCO0 and DWC1 registers is zero, the idle
state count based on the BCC register is 1, and the wait count based on the ASC register is 1.
2. Broken lines indicate high impedance.
3. n=0to7
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NEC LPD70F3107A, 70F3107A(A)

(6) Page ROM access timing

(a) 8-bit bus width (half-word/word access) and 16-bit bus width (word access) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit

"WAIT setup time (to CLKOUTT) <32> | tswk 8 ns

“WAIT hold time (from CLKOUT™) <33> | thkw 0 ns
Data input setup time (to CLKOUTT) <34> |ts«ip 8 ns
Data input hold time (from CLKOUTT) <35> | tHkip 0 ns
Off-page data input setup time (to address) <39> | tsap (2 +w+wbp+was)T — 21 ns
Off-page data input setup time (fromﬁ)) <40> | tsroiD (1.5+w+wp)T — 21 ns
Data input hold time (from RDT) <45> | tHRoID 0 ns
Delay time from RD™ to data output <46> | torooD (0.5+i)T-10 ns
On-page data input setup time (from <64> | tsoaD (2 +w+wpr+was)T — 21 ns
address)

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO0 and DWC1 registers

wpr: Wait count based on the PRC register

i: Count of idle states inserted when a write cycle follows a read cycle
was: Address setup wait count based on the ASC register

No ok

Maintain at least one of the data input hold times tHkip or tHroiD
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NEC 1PD70F3107A, 70F3107A(A)

(a) 8-bit bus width (half-word/word access) and 16-bit bus width (word access) (2/2)

‘TASW\ T ‘TDW‘ ™™ \ T2 \TASW‘ TO1 \TPRW‘ T™W ‘ TO2 \

A AVAVAV AV AV aVaAVAV AW AVAN

CSn (output) \

Address'°t® y y
(output) )(( )(( X

<34>
< <39> > < <64>
UWR, LWR (output) /
< <40> >
— /
RD (output) \
»L€45>
34>, g

> 35> > 35>

/ \ / \

DOtoD15 (/0) =================—=-r---- At S ittt Mt 4
33> 33>
» 32> > 32> <46>

<325 e }»‘_1@33» <3T4_ »‘_14;33
WAIT (input) \( ]/f \ j//l L

BCYST (output) —\_/ \ /

Note On-page and off-page addresses are as follows.

PRC Register On-Page Off-Page

MA6 MAS5 MA4 MA3 Address Address
0 0 0 0 A0 to A2 A3 to A25
0 0 0 1 AO to A3 A4 to A25
0 0 1 1 A0 to A4 A5 to A25
0 1 1 1 AO to A5 A6 to A25
1 1 1 1 A0 to A6 A7 to A25

Remarks 1. This is the timing for the following case.
Wait count based on the DWCO0 and DWC1 registers (TDW): 1
Wait count based on the PRC register (TPRW): 1
Wait count based on the ASC register (TASW): 1
2. Broken lines indicate high impedance.
3. n=0to7
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NEC LPD70F3107A, 70F3107A(A)

(b) 8-bit bus width (byte access) and 16-bit bus width (byte/half-word access) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
"WAIT setup time (to CLKOUTT) <32> | tswk 8 ns
'WAIT hold time (from CLKOUTT) <33> | tHkw 0 ns
Data input setup time (to CLKOUTT) <34> | tskip 8 ns
Data input hold time (from CLKOUTT) <35> | tHkiD 0 ns
Off-page data input setup time (to address) <39> |tsap (2+w+wp+was)T — 21 ns
Off-page data input setup time (from ﬁ)) <40> | tsrpiD (1.5+w+wp)T — 21 ns
Off-page RD low-level width <180> | twroL (1.5+w+wp)T-10 ns
'RD high-level width <181> | twroH (0.5 + was)T - 10 ns
Data input hold time (from RDT) <45> | tHrDID 0 ns
Delay time from RD™ to data output <46> | torooD (0.5+1)T-10 ns
On-page RD low-level width <182> | tworoL (1.5+W+weR)T—10 ns
On-page data input setup time (from <64> | tsoaD (2 +w+wpr+was)T — 21 ns
address)
On-page data input setup time (fromﬁ)) <183> | tsoroiD (1.5+w+wper)T — 21 ns

Remarks 1. T =tcvk

w: Wait count based on WAIT

wp: Wait count based on the DWCO and DWC1 registers

wpr: Wait count based on the PRC register

i: Count of idle states inserted when a write cycle follows a read cycle
was: Address setup wait count based on the ASC register

Maintain at least one of the data input hold times tHkip or tHRDID

N o pob
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(b) 8-bit bus width (byte access) and 16-bit bus width (byte/half-word access) (2/2)

CLKOUT (output) \_/—\_/—\_/—\_/l_\_/

CSn (output) \

Address°t
(output)

\TASW\ T1 ‘ TDW \ T™W

| 12 |TAsw | TO1 | TPRW | TW | TO2 |

AVAVAVAWVAWRAWAN

<34>

< 39 > 64 >
UWR, LWR (output) /
<40>
- <180> v ‘ <181> >l <183> N
< q ) <182> It
__ j—\ f \¢ /o
RD (output) \ L \
» 45>
34
pl 35> » | 35>
/ / \
DOto D15 (/0) =—=================--t---- ri==~{ ﬁ- ------------------- i U 2
e o
» 32> > 32> <46>
<3 e } > 3> <3 le— —p 33>
- r
WAIT (input) /f \ 7// \
BCYST (output) —\_/ \ /
Note On-page and off-page addresses are as follows.
PRC Register On-Page Off-Page
MA6 MAS5 MA4 MA3 Address Address
0 0 0 0 A0 to A2 A3 to A25
0 0 0 1 A0 to A3 A4 to A25
0 0 1 1 A0 to A4 A5 to A25
0 1 1 1 A0 to A5 A6 to A25
1 1 1 1 A0 to A6 A7 to A25
Remarks 1. This is the timing for the following case.
Wait count based on the DWCO0 and DWCT1 registers (TDW): 1
Wait count based on the PRC register (TPRW): 1
Wait count based on the ASC register (TASW): 1
2. Broken lines indicate high impedance.
3. n=0to7
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(7) DRAM access timing

(a) Read timing (EDO DRAM) (1/3)

Parameter Symbol Conditions MIN. MAX. Unit
Data input setup time (to CLKOUT!) | <34> | tskp 8 ns
Data input hold time (from CLKOUT!) | <35> | tuiip 0 ns
Delay time from 'OET to data output <46> | toroop (1+)T-10 ns
Read/write cycle time <65> | turc (1 + woa + wer)T — 10 ns
Row address setup time <66> | tasr 0.5T-10 ns
Row address hold time <67> | traH (0.5 + wrH)T — 10 ns
Column address setup time <68> | tasc 0.5T-10 ns
Column address hold time <69> | tcaH (0.5 +woa)T - 10 ns
RAS precharge time <70> | trp wrp =0 T-10 ns
wrp > 1 wrpT — 10 ns
%mn address read time (to <71> | tmraL (1.5 + wep + woa)T — 10 ns
RAST)
CAS hold time <72> | tosn (1.5 + war + woa) T — 10 ns
Delay time from RAS to column <73> | traD (0.5 + wrH)T — 10 ns
address
Delay time from RAS to CAS <74> | trco (1 +wrs)T — 10 ns
CAS to RAS precharge time <75> | tcre Wep = 0 15T-10 ns
Wrp > 1 (0.5 +wrr)T - 10 ns
RAS hold time from CAS precharge <76> | trHcp (1.5 + wep + woa)T — 10 ns
'WE setup time (to CAS!) <77> | trcs wrp = 0 (8 +wrH)T - 10 ns
Wrp > 1 (2 + wrp + wrH)T — 10 ns
'WE hold time (from RAST) <78> | trmu (1+)T-10 ns
'WE hold time (from CAST) <79> | trcH (1.5+)T - 10 ns
'RAS pulse width Off-page <80> | trasp (2 + wrH + woa)T — 10 ns
‘CAS pulse width <81> | tHoas (0.5 + woa)T — 10 ns
‘CAS precharge time <82> | tcp (0.5 +wer)T - 10 ns
‘CAS hold time from OE | Off-page <83> | tochi Wrp = 0 (2.5 + wrH + woa)T — 10 ns
Wrp > 1 (1.5 + wrp + WrH + woa)T — 10 ns
On-page <84> | toche (0.5 + wep + woa)T — 10 ns
Access time to CAS precharge <85> | tacp (1.5 + wep + woa) T — 21 ns
Data input hold time (from CAS!) <86> | torc 0 ns
CAS access time <87> | toac (1+woa)T - 21 ns
Access time from column address <88> | taa (1.5 + woa)T — 21 ns
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(a) Read Timing (EDO DRAM) (2/3)

Parameter Symbol Conditions MIN. MAX. Unit

Output enable access Off-page <89> | toeat wrp =0 (3 + wrp + WRH + wpa) T — 21 ns
time wrp > 1 (2 + wrp + WrH + WpA) T — 21 ns
On-page <90> | toeaz (1 4+ wep + woa)T — 21 ns

RAS access time <91> | trac (2 + WrH + woa) T — 21 ns
Output buffer turn-off delay time (from ﬁ) <92> | toez 0 ns

Cautions 1. At least one clock is inserted in Wrp by default regardless of the setting of the RPC1n and
RPCOn bits in the SCRn register (n =1, 3, 4, or 6)
2. The WAIT signal cannot be controlled using the BCYST signal when using EDO DRAM.

Remarks 1. T =tcvk
2. wpa: Wait count based on the DAC1n and DACOnN bits of the SCRn register (n =1, 3, 4, 6)
3. wep: Wait count based on the CPC1n and CPCOn bits of the SCRn register (n =1, 3, 4, 6)
4. wrp: Wait count based on the RPC1n and RPCOn bits of the SCRn register (n =1, 3, 4, 6)
5. wrH: Wait count based on the RHC1n and RHCOn bits of the SCRn register (n =1, 3, 4, 6)
6. i: Idle state count
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(a)

Read timing (EDO DRAM) (3/3)
\TRPW“"‘“ T1 ‘ TRHW \ T2 \ TDAW \ TCPW \ TB ‘ TDAW \ TE \
CLKOUT (outputy W\M \\_/_\_
<68> o
<§E>‘ <67>
/ \ / [
AO to A25 (output) Row address ﬁ‘ Column address K Column address
< <71>
< <73> > < <88>
\‘ <70> > ¢ <80>
\ —
RASN (output) \ ,Z
< <72> » le <76>
<T5> e <74> «  <81> <82 183
UCAS (output) f \ / \ Z{
LCAS (output) \ 1 \ 7
< <77> > <65> ple<BIl> «<78>
< <85> > < <79> >
__ / Y
WE (output) _/ \
< <84> >
< <83>| > < <90 >le <34> > 4<46>'
Note 2
__ /
OE (output
oup) / \ \ /
<86> <92>
<87>) <« >l
<« <88> > <34> > ¢ <35> > <35> <
[ \/ \ [~
DOto D15 (fQ) =====)====q====qf======---——————o Data )& Data -¢-
0 D15 (0) } { rt
< <91> >
<89> >

BCYST (output)

.
!

WAIT (input)

Notes 1. Atleast one clock is inserted in TRPW.
2. During on-page access from other cycles while RAS is low level.

Remarks 1. This is the timing for the following case.
Wait count based on the RPC1n and RPCOn bits of the SCRn register (TRPW): 1
Wait count based on the RHC1n and RHCOn bits of the SCRn register (TRHW): 1
Wait count based on the DAC1n and DACOn bits of the SCRn register (TDAW): 1
Wait count based on the CPC1n and CPCOn bits of the SCRn register (TCPW): 1
2. Broken lines indicate high impedance.
3.n=1,34,6
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(b) Write timing (EDO DRAM) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit

Read/write cycle time <65> | tHrc wep =0 (2+woa)T-10 ns
wep > 1 (1 + woa + wer) T — 10 ns

Row address setup time <66> | tasm 0.5T-10 ns
Row address hold time <67> | tmran (0.5 +wrH)T - 10 ns
Column address setup time <68> | tasc 0.5T-10 ns
Column address hold time <69> | tcan (0.5 + wpa)T - 10 ns
RAS precharge time <70> | tre wrp =0 T-10 ns
wrp > 1 wrrT — 10 ns

Column address read time (to RA_Si) <71> | traL wep =0 (2.5 +wpa)T - 10 ns
wep > 1 (1.5 + wep + woa)T — 10 ns

CAS hold time <72> | tosu (1.5 + war + woa)T — 10 ns
Delay time from RAS to column address <73> | trap (0.5 +wrH)T - 10 ns
Delay time from RAS to CAS <74> | trco (1 +wrH)T -10 ns
CAS to RAS precharge time <75> | ftcrp wrp =0 1.5T-10 ns
WRp > 1 (0.5 +wrr)T - 10 ns

RAS hold time from CAS precharge <76> | tmHcP wep =0 (2.5 + wpa)T — 10 ns
wep > 1 (1.5 + wep + wpa)T — 10 ns

RAS pulse width Off-page | <80> | tmase (2 + waH + woa)T — 10 ns
CAS pulse width <81> | tHoas (0.5 + woa)T — 10 ns
CAS precharge time <82> | tcp wep =0 1.5T-10 ns
wep > 1 (0.5 +wer)T - 10 ns

RAS hold time <93> | trsH (1 +woa)T - 10 ns
WE setup time (to C_AS¢) Off-page <94> | twest wrp = 0 (2+wrH)T -10 ns
WRP > 1 (1 + wrp + wrH)T — 10 ns

On-page <95> | twesz2 wep =0 T-10 ns

wep > 1 werT — 10 ns

WE hold time (from CAS.) <96> | twen (1 +won)T - 10 ns
Data setup time (to (ﬁi) Off-page <97> | tost (1.5 +wsH)T - 10 ns
On-page <98> | tos2 wep =0 1.5T-10 ns

wep > 1 (0.5 +wer)T - 10 ns

Data hold time (from CAS.) <99> | tou (0.5 + woa)T — 10 ns
WE pulse width On-page <100> | twp wep =0 (2 +woa)T - 10 ns
wep > 1 (1 + woa + wer)T — 10 ns

WE read time (to F(A_ST) On-page <101> | trwL wep =0 (2 +woa)T - 10 ns
wep > 1 (1 + woa + wer)T — 10 ns

'WE read time (to CA_ST) On-page <102> | towL wep =0 (1.5 +wpa)T - 10 ns
wep > 1 (0.5 + woa + wer)T — 10 ns
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Cautions 1. At least one clock is inserted in wrr by default regardless of the setting of the RPC1n and
RPCOn bits in the SCRn register (n =1, 3, 4, 6).
2. At least one clock is inserted in wcr by default regardless of the setting of the CPC1n and
CPCOn bits in the SCRn register (n =1, 3, 4, 6).
3. The WAIT signal cannot be controlled using the BCYST signal when using EDO DRAM.

Remarks 1. T =tcvk

wpa: Wait count based on the DAC1n and DACOnN bits of the SCRn register (n =1, 3, 4, 6)
wcp: Wait count based on the CPC1n and CPCOn bits of the SCRn register (n =1, 3, 4, 6)
wrp: Wait count based on the RPC1n and RPCOn bits of the SCRn register (n =1, 3, 4, 6)
wrH: Wait count based on the RHC1n and RHCOn bits of the SCRn register (n =1, 3, 4, 6)

a o
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(b) Write timing (EDO DRAM) (2/2)

Note 1

TRPW

Note 1

T1 ‘ TRHW ‘ T2 ‘ TDAW | TCPW

B ‘TDAW‘ TE ‘

<663, <683
<67> <69> <68> ‘ <69>
[]] ST N/ I \
A0 to A25 (output) X Row address X Column address X Column address
\ 7\ 7K
P <73> o _ <71>
<70> <80>
[ r \
RASN (output) ] &
1
. <72> o <76> N
<75> <74> L <81> <82> - <93>
UCAS (output) a \ Z‘ \ /
LCAS (output) / N 7 \ 7
P <65> <81>
<102>
<101> .

RD (output)
OE (output) J
<95> <96>
<100>
<94>

< > le <96>
N Note 2
WE (output) \ z

w

<97> > le <99> < <98> > € <99>
DO to D15 (1/0) o / R | W A
Read — Write >_ <<<<( Data 18( Data 7}
DO to D15 (1/O) )EL hv e 3
Data XN  paa 000 ML
Write — Write \ ata ;& Data 1}

BCYST (output) —\_/ \ /

WAIT (input)

Notes 1. Atleast one clock is inserted in TRPW and TCPW.
2. During on-page access from other cycles while RAS is low level.

Remarks 1. This is the timing for the following case.

Wait count based on the RPC1n and RPCOn bits of the SCRn register (TRPW): 1
Wait count based on the RHC1n and RHCOn bits of the SCRn register (TRHW): 1
Wait count based on the DAC1n and DACON bits of the SCRn register (TDAW): 1

Wait count based on the CPC1n and CPCOn bits of the SCRn register (TCPW): 1
2. Broken lines indicate high impedance.
3. n=1,3,4,6
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(c) DMA flyby transfer timing (EDO DRAM — external 1/O transfer) (1/3)

Parameter Symbol Conditions MIN. MAX. Unit
'WAIT setup time (to CLKOUTT) <32> | tswk 8 ns
'WAIT hold time (from CLKOUTT) <33> | tHkw 0 ns
Delay time from OET to data <46> | toroop (1+)T-10 ns
output
Delay time from IOWRT to address <53> | towra 1.5T-10 ns
TOWR low-level width <55> | twwrL wrp =0 (3 + wrH + wpa + W)T — 10 ns
WRP > 1 (2 + wrp + WDA + WRH + W)T — 10 ns
Delay time from IOWRT to OET <58> | towmrp T-10 ns
Row address setup time <66> tasr 0.5T-10 ns
Row address hold time <67> | traH (0.5 + wrH)T - 10 ns
Column address setup time <68> | tasc 0.5T-10 ns
Column address hold time <69> | tcan (2.5 +wpa+w)T -10 ns
RAS precharge time <70> | tre wrp =0 T-10 ns
wrp > 1 wreT — 10 ns
Column address read time (to <71> | traL (8.5 + wep + woa + w)T — 10 ns
RAS)
CAS hold time <72> | tcsH (3 + wrH + wpa + W)T — 10 ns
Delay time from RAS to column <73> | tmrap (0.5 +wrH)T - 10 ns
address
Delay time from RAS to CAS <74> | tmco (1 +wrH)T -10 ns
‘CAS to RAS precharge time <75> | ftcrp wrp =0 2T-10 ns
wrp > 1 (1 +wrr)T-10 ns
'RAS hold time from CAS precharge <76> | trHop (4 + wep + woa + w)T — 10 ns
'WE setup time (to CASL) <77> | tres wrp = 0 (8 +wrn)T - 10 ns
WRP > 1 (2 + wrp + wrH)T — 10 ns
"WE hold time (from RAST) <78> | tarw 0 ns
‘WE hold time (from CAST) <79> | tmen T-10 ns
RAS pulse width Off-page <80> | tmasp (4 + wrH +woa+w) T-10 ns
‘CAS precharge time <82> | tcp (1 +wep)T -10 ns
'OF to CAS hold time Off-page <83> | tocHt wrp =0 (4 + wrH + woa + W)T — 10 ns
WRP > 1 (8 + wrp + WRH + wpa + W)T — 10 ns
On-page <84> | tocHz (2 + wep + woa +w)T - 10 ns
Output buffer turn-off delay time <92> | toez 0 ns
(from OET)
'RAS hold time <93> | trsH (3+woa+w) T-10 ns
Read/write cycle time <103> | tre wrp =0 (5.5 + waH + wpa + W)T — 10 ns
wrp > 1 (4.5 + wre + WRH + wpa + W)T — 10 ns
CAS pulse width <104> | teas (2 + woa + W)T = 10 ns
CAS precharge time <105> | tcpn Wrp =0 (34 wrH)T - 10 ns
Wrp> 1 (2 + wrp + wrH)T — 10 ns
High-speed page mode cycle time <106> | trc (3 + wep +woa+w)T - 10 ns
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(c) DMA flyby transfer timing (EDO DRAM — external I/O transfer) (2/3)

Parameter Symbol Conditions MIN. MAX. Unit

Delay time from DMAAKm{ to CAS! <107> | tobacs | wrp=0 (2.5 +wrH)T - 10 ns

WRP > 1 (1.5 + wrp + wrH) T — 10 ns

Delay time from IOWRJ to CAS! <108> | torocs | wrp=0 (2 +wrH)T - 10 ns

WRP > 1 (1 + wrp + wrH)T — 10 ns

Output buffer turn-off delay time (from <109> | torrF 0 ns
CAST)

Cautions 1. At least one clock is inserted in wrp by default regardless of the setting of the RPC1n and
RPCOn bits in the SCRn register (n =1, 3, 4, 6).
2. The WAIT signal cannot be controlled using the BCYST signal when using EDO DRAM.

T =tevk

w: Wait count based on WAIT

wpa: Wait count based on the DAC1n and DACOnN bits of the SCRn register (n =1, 3, 4, 6)
wcp: Wait count based on the CPC1n and CPCOn bits of the SCRn register (n =1, 3, 4, 6)
wrp: Wait count based on the RPC1n and RPCOn bits of the SCRn register (n =1, 3, 4, 6)
wrH: Wait count based on the RHC1n and RHCOn bits of the SCRn register (n =1, 3, 4, 6)
i: ldle state count

m=0to3

Remarks

@ N o RN
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(c) DMA flyby transfer timing (EDO DRAM — external I/O transfer) (3/3)

\m#"v‘&\ T1 |TRHW| T2 |TDAW| TW | TF | TE |TCPW| TB |TDAW| TW | TF | TE |

AV AV AV AVAVAV AV AVAYAVAVAVAVAVAN
<68>p. 1q
<’§;7' <67> ,, < <69> >
AO to A23 (output) X Row address X Column address X Column address X
" e <73 < 71
70> < . 80 >
j ’ 4103
J— r—
RASN (output) \ /
8
L, <74> . 104 < 76 <7 |
« <75>  J[g 72 b€ [<82> 93 >
UCAS (output) ] \ / \ B
LCAS (output) -
<105> ¢ <106> ‘ > <84> <79>_, €
< <83> 14 B
<109>
OE (output) ; { / K ]L
€ <107> i |1<58> ¢
DMAAKm (output) i /
- <77> N
WE (output) /
IORD (output) /
L <108> > ol <53> <92> g
< <55> »> <46> <
JOWR (output) 7 \ / \ /
> 32>
—
DOto D15 (0) ==============---~ { Data F------ ( Data Y-
<33 < <322,
32>, > 1\4 33> €<33>
WAIT (input) \ 7\ \ Z;

BCYST (output) \ / \ /

Note At least one clock is inserted in TRPW.

Remarks 1. This is the timing for the following case.
Wait count based on the RPC1n and RPCOn bits of the SCRn register (TRPW): 1
Wait count based on the RHC1n and RHCOn bits of the SCRn register (TRHW): 1
Wait count based on the DAC1n and DACON bits of the SCRn register (TDAW): 1
Wait count based on the CPC1n and CPCOn bits of the SCRn register (TCPW): 1
2. Broken lines indicate high impedance.
3. n=1,3,4,6,m=0t0 3
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(d) DMA flyby transfer timing (external /O — EDO DRAM transfer) (1/3)

Parameter Symbol Conditions MIN. MAX. Unit
WAIT setup time (to CLKOUTT) <32> | tswk 8 ns
WAIT hold time (from CLKOUTT) <33> tHKw 0 ns
10RD low-level width <41> twroL (2+wrH+woa+w) T-10 ns
IORD high-level width <42> | twron T-10 ns
Delay time from IORDT to address <44> | toroa (05+i)T-10 ns
Row address setup time <66> tasr 0.5T-10 ns
Row address hold time <67> traH (0.5 + wrH)T - 10 ns
Column address setup time <68> tasc 0.5T-10 ns
Column address hold time <69> tean (1.5 +woa)T - 10 ns
RAS precharge time <70> trp wrp =0 T-10 ns
WRp 2> 1 wrpT — 10 ns
Column address read time (to ﬁS) <71> tRAL (2.5 + wep + woa + w)T — 10 ns
CAS hold time <72> | fesn (2 + WrH + woa + W)T — 10 ns
Delay time from RAS to column <73> tRAD (0.5 + wrH) T-10 ns
address
Delay time from RAS to CAS <74> trep (1 +wrH+w)T-10 ns
CAS to RAS precharge time <75> terp wrp =0 2T-10 ns
wrp > 1 (1 +wrr)T-10 ns
RAS hold time from CAS precharge <76> tRHCP (4 + wep + woa +w)T — 10 ns
WS pulse width Off-page <80> trasp (3 + wrH + wpa + W)T — 10 ns
CAS precharge time <82> tep (1+wep+w)T-10 ns
RAS hold time <93> | trsH (2 + woa)T—10 ns
Read/write cycle time <103> | trc wrp =0 (4.5 + waH + wpa + W)T — 10 ns
Wrp > 1 (3.5 + wrP + WRH + Wpa + W)T — 10 ns
CAS pulse width <104> | tcas (1 +woa)T = 10 hs
CAS precharge time <105> | tcen wrp =0 (3+wrH+wW)T-10 ns
Wrp > 1 (2 +wrp + WRH + W)T — 10 ns
High-speed page mode cycle <106> | tec (2 + wep +woa +w)T - 10 ns
Delay time from DMAAKm! to CAS | | <107> | tooacs | wre =0 (2.5 + wrH +w)T - 10 ns
wrp > 1 (1.5 + wrp + wrH + W)T — 10 ns
Delay time from IORD. to CAS | <108> | torocs | wrp=0 (2 +wrH+w)T - 10 ns
wrp > 1 (1 +wrp + wrH+W)T — 10 ns
'WE read time (to RAS 1) <110> | trwe (8 +wba+w)T—10 ns
'WE read time (to CAS 1) <111> | towe (2 +woa +wW)T - 10 ns
'WE pulse width <1125 | twe (2 + woa +w)T - 10 hs
WE setup time (to | Off-page <113> | twost (2 + wrr + W)T - 10 ns
CAs ) On-page <114> | twese T-10 ns
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(d) DMA flyby transfer timing (external /O — EDO DRAM transfer) (2/3)

Parameter Symbol Conditions MIN. MAX. Unit
WE hold time (from CAS 1) <115> | twon (1 +won)T - 10 ns
Delay time from WET to IORDT <116> | towerp 0 ns

Cautions 1. At least one clock is inserted in wrp by default regardless of the setting of the RPC1n and
RPCOn bits in the SCRn register (n =1, 3, 4, 6).
2. At least one clock is inserted in wcr by default regardless of the setting of the CPC1n and
CPCOn bits in the SCRn register (n =1, 3, 4, 6).
3. The WAIT signal cannot be controlled using the BCYST signal when using EDO DRAM.

. i: Ildle state count
.. m=0to3

Remarks 1. T =tcvk _
2. w: Wait counts based on WAIT
3. wpa: Wait count based on the DAC1n and DACOnN bits of the SCRn register (n =1, 3, 4, 6)
4. wcp: Wait count based on the CPC1n and CPCOn bits of the SCRn register (n =1, 3, 4, 6)
5. wrp: Wait count based on the RPC1n and RPCOn bits of the SCRn register (n =1, 3, 4, 6)
6. wrH: Wait count based on the RHC1n and RHCOn bits of the SCRn register (n = 1, 3, 4, 6)
7
8
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(d) DMA flyby transfer timing (external /O — EDO DRAM transfer) (3/3)

Note Note

|TRPW| T1 |TRHW| TW | T2 [TDAW| TE |TCPW| TW | TB |TDAW| TE |

EUTUVAVAVAVY AV AVAVAVAW AVAWAWAWAN

<§_:74 <67> <68> <69>
e e
AO to A23 (output) 2 Row addresszt Column address X Column address X
<70> |[¢ <73>1y <80> [« <f1> ¢
» glnl <103> Tl
—_— <\,
RASN (output) ] \ ,2[_
<74> <104>
<75> Sl <72> i <82> P <93>
> » J‘ V_
UCAS (output) jk ASt j 7& /
LCAS (output) <105> <106>
i’ : <76>
R__D(output) ! /
OE (output) _ <114>
- <110>
i <113> > <115> > 11> N >,
__ Ia /
WE (output) pi \
<107> <112> J
< » Ll
DMAAKm (output) S /
IOWR (output) /
<108> » <116> <
<44> »
. p! /
IORD (output) 2 ; AY JZ \
‘ <41> N
'l <42>

0 D SR ore SO |
<32>

WAIT (input) / f ‘{' > “2]

BCYST (output) \ / \ J
Note At least one clock is inserted in TRPW and TCPW.

Remarks 1. This is the timing for the following case.
Wait count based on the RPC1n and RPCOn bits of the SCRn register (TRPW): 1
Wait count based on the RHC1n and RHCOn bits of the SCRn register (TRHW): 1
Wait count based on the DAC1n and DACOn bits of the SCRn register (TDAW): 1
Wait count based on the CPC1n and CPCOn bits of the SCRn register (TCPW): 1
2. Broken lines indicate high impedance.
3. n=1,3,4,6,m=01t03
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(e) CBR refresh timing

Parameter Symbol Conditions MIN. MAX. | Unit

RAS precharge time <70> tre (1.5 + wrrw)T — 10 ns
RAS pulse width <117> | tras (1.5 + wRew™®)T — 10 ns
CAS hold time <118> | tonr (0.5 + wrew")T — 10 ns
REFRQ pulse width <119> | twrrL (8 + wrrw + wrew'™) T — 10 ns
RAS precharge CAS hold time <120> | trec (2.5 + waaw)T — 10 ns
REFRQ active delay time (from CLKOUTT) | <121> | toker 2 13 ns
REFRQ inactive delay time (from <122> | tuker 2 13 ns
CLKOUTT)

CAS setup time <123> | tosr T-10 ns

Note At least one clock is inserted in wrcw by default, regardless of the settings of the RCWO0 to RCW?2 bits of the
RWC register.

Remarks 1. T =tcvk
2. wrrw: Wait count based on the RRWO0 and RRW1 bits of the RWC register
3. wrcw: Wait count based on the RCWO0 to RCW?2 bits of the RWC register

Note 1 Note 2 Note 2
‘ TRRW ‘ ™ ‘ T2 TRCW TRCW ‘ T3 ‘ T4 ‘ Tl
CLKOUT (output)

<121> <122>

. <119> |

REFRQ (output) \
X
<70> <117>

7 \
RASN (output) / \

<120> <123> <118> <120>
< » e E—

UCAS (output) 3 !

LCAS (output) \_

Notes 1. At least one clock is inserted in TRCW, regardless of the settings of the RCW0 to RCW2 bits of the
RWC register.
2. Idle state (TI) independent of the setting of the BCC register

Remarks 1. This is the timing for the following case.
Wait count based on the RRWO0 and RRW1 bits of the RWC register (TRRW): 1
Wait count based on the RCWO0 to RCW2 bits of the RWC register (TRCW): 2
2. n=0to7
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(f) CBR self-refresh timing

Parameter Symbol Conditions MIN. MAX. Unit
REFRQ active delay time (from CLKOUT?T) | <121> | toker 2 13 ns
REFRQ inactive delay time (from <122> | twver 2 13 ns
CLKOUT?)
CAS hold time <124> | toms —(wrewT — 10) ns
RAS precharge time <125> tRers wrp =0 (8 +2wsrw)T — 10 ns
wrp > 1 (2 + 2wsrw + wrerw)T — 10 ns

Remarks 1. T =tcvk

2. wsrw: Wait count based on the SRWO0 to SRW2 bits of the RWC register
3. wrcw: Wait count based on the RCWO0 to RCW2 bits of the RWC register
4. wrpw: Wait count based on the RRWO0 and RRW1 bits of the RWC register

R |

CLKOUT (output)

<121>
4

REFRQ (output) \

‘ TRCW

| romw | tomw ||

<122>

RASn (output) /

UCAS (output) / \
LCAS (output)

<124>

<125>

A

register.

2. n=1,3,4,6

Remarks 1. This is the timing for the following case.
Wait count based on the RRWO0 and RRW1 bits of the RWC register (TRRW): 1
Wait count based on the RCWO0 to RCW2 bits of the RWC register (TRCW): 1
Wait count based on the SRWO0 to SRW2 bits of the RWC register (TSRW): 1 (twice the number of
waits as the set value are inserted)

Note At least one clock is inserted in TRCW, regardless of the settings of the RCWO0 to RCW2 bits of the RWC
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(8) SDRAM access timing

(a) Read timing (SDRAM access) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Address delay time (from SDCLKT) <126> | toka 2 13 ns
BCYST delay time (from SDCLKT) <127> | tokec 2 13 ns
CSn delay time (from SDCLKT) <128> | tokcs 2 13 ns
SDRAS delay time (from SDCLKT) <129> | toxmas 2 13 ns
SDCAS delay time (from SDCLKT) <130> | tokcas 2 13 ns
UDQM, LDQM delay time (from SDCLKT) | <131> | tokoam 2 13 ns
SDCKE delay time (from SDCLKT) <132> | tokcke 2 13 ns
Data input setup time <133> | tspRwmk 8 ns
(at SDRAM read, to SDCLKT)
Data input hold time <134> | tHkDRM 0 ns
(at SDRAM read, from SDCLKT)
Delay time from SDCLKT to data output <135> | tospop 1+i)T-5 ns

Remarks 1. T =tcvke
2. i=Idle state count
3.n=1,3,4,6
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(a) Read timing (SDRAM access) (2/2)

| TW | TACT |TBCW | TREAD| TLATE | TLATE |

SDOLK (output) J‘_\J‘_\J‘_\J‘_\JK_\JF\—/—\—JZF\I\JL—

<126> <126>
Bank add d add i —
ank address and addresses
other than A10 and A0 to A9 X Address B
(output) v —
<126> <126>
o L e
/ /
Bank
Bank address (output) XAddressXt address
j126> 51261
»>
{ { Row
A10 (output) XAddressXajdress
126 126, 126, 12{5I
< > : > : > < >
AO to A9 (output ( ( Row Y |
0 A9 (output) tAddreSS \address A Column address
;1271 i127>

BCYST (output)

-

/

<128>

CSn (output)

A
3
A A

129>

S

>
SDRAS (output) \

<130> |<130>
<« < »

SDCAS (output)

)

D (output)

OE (output)

ol T

WE (output)
<131> <131>
LDQM (output) 1 ;
<131:» <131>
UDQM (output) \ ;
.<135>.

<133>| [<134>

T

DOto D15 (I/O) == === === === —————————————

SDCKE (output) _/ \

<132>

Remarks 1. Wait count based on the BCW1n and BCWOn bits of the SCRn register (TBCW): 2
2. Broken lines indicate high impedance.
3.n=1,34,6
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(b) Write timing (SDRAM access) (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
Address delay time (from SDCLKT) <126> | toka 2 13 ns
BCYST delay time (from SDCLKT) <127> | toxec 2 13 ns
CSn delay time (from SDCLKT) <128> | tokes 2 13 ns
SDRAS delay time (from SDCLKT) <1295 | tokmas 2 13 ns
SDCAS delay time (from SDCLKT) <130> | tokcas 2 13 ns
UDQM, LDQM delay time (from SDCLKT) | <131> | tokoam 2 13 ns
SDCKE delay time (from SDCLKT) <132> | tokcke 2 13 ns
WE delay time (from SDCLKT) <136> | tokwe 2 13 ns
Data output delay time (from SDCLKT) <137> | tokot 2 13 ns
Data float delay time (from SDCLKT) <138> | tHzxoT 2 13 ns

Remark n=1,3,4,6
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(b) Write timing (SDRAM access) (2/2)

| Tw | TACT |TBCW | TWRT | TWR2 | TWRS |

—
GV AVAVAVAWAWAVAWAVAW
<126> <126>
Bank add| d add r —
ank address and addresses
other than A10 and AO to A9 X Address X
(output) v —
51 26> <126>
r
Bank address (output) XAddressxa?ggés\
‘<1 26> <126>
f Row
A10 (output) tAcdress \address
<126> <126> <126> <126>
< < < [P
A A r
A0 to A9 (output) )]rAcdressXade‘ﬂg’ssjt Column address )
<127> <127>
<>
BCYST (output) \
§1 2Bi <128>
CSn (output) \ <—;L7
<129> <129>

SDRAS (output)

<130>  |<130>
>

SDCAS (output) 7

RD (output)

r

E (output)

Al
r

<131> <131>

o
LDQM (output) ; ;

<131> 131>

UDQM (output) \ ;

DOto D15 (fO) = == === — — — — ( Data } -~

<132> <132>
<

J;

E (output)

»

SDCKE (output) _/ \

Remarks 1. Wait count based on the BCW1n and BCWOn bits of the SCRn register (TBCW): 2
2. Broken lines indicate high impedance.
3. n=1,3,4,6
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(9) DMAC timing

Parameter Symbol Conditions MIN. MAX. Unit
DMARQnN setup time <139> | tsprk 8 ns
(to CLKOUTT)

DMARQn hold time <140> | tukomt | After inactive (from CLKOUTT) 3 ns
<141> | tHkoR2 Until DMAAKn{ ns

Second DMA request disable | <142> | takor 3T ns

timing in single transfer

DMAAKR output delay time <143> | tokoa 2 13 ns

(from CLKOUTT)

DMAAKR output hold time <144> | thkoa 2 13 ns

(from CLKOUTT)

TCn output delay time (from <145> | trkte 2 13 ns

CLKOUTT)

TCn output hold time <146> | tuktc 2 13 ns

(from CLKOUTT)

Remarks 1. T =tcvk

2. n=0to3
CLKOUT (OUtpUt)_/_\_/l_\_/-l_/l_\—/l_\_/l_\_&L/_\—/l_\q
<141> <140>
— -
5 b
DMARQnN (input) / \
D) »i
«<139> > <<142>
143> <144> |
b)) ’_e_
DMAAKnN (output) \ /
\ 2 ]
— <145_>’ <146>

TCn (output)

Remarks 1. In 2-cycle transfer, the TCn signal is output in the write cycle.
2. n=0to3
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(10) Bus hold timing (1/2)

Parameter Symbol Conditions MIN. MAX. Unit
HLDRQ setup time (to CLKOUTT) <147> | tshrk 8 ns
HLDRQ hold time (from CLKOUTT) <148> | tHkHR 3 ns
Delay time from CLKOUTT to HLDAK | <149> | toka 2 13 ns
HLDRQ high-level width <150> | twron T+3 ns
HLDAK low-level width <151> | twna T-11 ns
Delay time from HLDAKL to bus float <152> | tokcr 0 ns
Delay time from HLDAKT to bus output | <153> | torac 2 13 ns
Delay time from HLDRQJ to HLDAK! | <154> | toHawat 2T ns
Delay time from HLDRQT to HLDAKT <155> | toHaHA2 T 2T +10 ns

Remark T =tcvyk
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(10) Bus hold timing (2/2)

| | | N R A I O (R S r* R A /R S SR
euourioupn \_/ \_/ \_ AYAVAWAWEAWAN
<148> 48> <147>
<1473 g Llya7d > <150>
- - n ,
HLDRQ (input) \( ) J / \
<149> o 1 <149>
<154> > < <155>
- /
HLDAK (output) \ /
< 151>
<152> e IR
\ /
A0 to A25 (output) X Address 1}- ———————————————— { (UndeﬁnedX

\
DO to D15 (/) - - - = = - - ( Data ) et EEEEEEE <:>- :

CSn/RASn (output) \ / ) f \

SAvaT \
BCYST (output) m N - e \ /

— \
RD (output) / N e e oo ]l—\—

e /
WE (output) 7—\—/—X\- ________________ 7

UCAS (output) / \—/—\_ ________________ 1
LCAS (output)

W(input) / \ /

Remarks 1. Broken lines indicate high impedance.
2. n=0to7
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(11) Interrupt timing

Parameter Symbol Conditions MIN. MAX. Unit
NMI high-level width <156> twNIH 500 ns
NMI low-level width <157> twiL 500 ns
INTPONnm high-level width <158> twiToH 3T + 500 ns
INTPOnm low-level width <159> twitoL 3T + 500 ns
INTP1nm high-level width <160> | twimin 500 ns
INTP1nm low-level width <161> | twiri 500 ns

Remarks 1. INTPOnm: n=0to3, m=0, 1
INTP1inm: n=0to3, m=0to 3
2. T=tcyk

<156> <157>

|

NMI (input)

<158> <159>

<160> <161>

1

INTP1nm (input)

INTPONnm (input) / XL 4
_/

Remark INTPOnm: n=0to3, m=0, 1
INTP1Inm: n=0to3, m=0to 3

(12) RPU timing

Parameter Symbol Conditions MIN. MAX. Unit
TIONO high-level width <162> twrim 3T + 500 ns
TIONO low-level width <163> twri 3T + 500 ns

Remarks 1. n=0103
2. T=tcyk

<162> <163>

TIONO (input)

Remark n=0to3
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(13) CSI0 to CSI2 timing (1/3)

(a) Master mode

Parameter Symbol Conditions MIN. MAX. Unit
'SCKn cycle <164> | tcvski Output 320 ns
SCKn high-level width <165> | twskin Output 0.5tcyski — 20 ns
SCKn low-level width <166> | twskiL Qutput 0.5tcyski — 20 ns
SIn setup time (to SCKnT) <167> | tssisk 30 ns
Sin setup time (to SCKn 1) 30 ns
SIn hold time (from SCKnT) <168> | tusksi 30 ns
SIn hold time (from SCKn 1) 30 ns
SOn output delay time (from SCKnl) <169> | toskso 30 ns
SOn output delay time (from SCKn T) 30 ns
SOn output hold time (from SCKn™) <170> | trskso 0.5tcyski — 5 ns
SOn output hold time (from SCKn 1) 0.5tcvsk1 — 5 ns

Remark n=0to 2

(b) Slave mode

Parameter Symbol Conditions MIN. MAX. Unit
SCKn cycle <164> | tevski Input 200 ns
SCKn high-level width <165> | twskin | Input 90 ns
SCKn low-level width <166> | twskit | Input 90 ns
Sln setup time (to SCKnT) <167> | tssisk 50 ns
SIn setup time (to SCKn 1) 50 ns
SIn hold time (from SCKn™) <168> | thsksi 50 ns
SIn hold time (from SCKn ) 50 ns
SOn output delay time (from SCKnl) <169> | toskso 50 ns
SOn output delay time (from SCKn T) 50 ns
SOn output hold time (from SCKnT) <170> | trskso twsk1H ns
SOn output hold time (from SCKn ) twsk1H ns

Remark n=0to 2

68 Data Sheet U15846EJ1V0DS



NEC 1PD70F3107A, 70F3107A(A)

(13) CSI0 to CSI2 timing (2/3)

(c) Timing when CKPn, DAPnR bits of CSICn register = 00

<164> »l

<166> <165>

SCKn (1/0) \ /

<167>| | <168>
P

Sin (input)  =—------=---- - Input data -_— -.<::—>_ . _<

<169> <170>
SOn (output) ;

Remarks 1. Broken lines indicate high impedance.
2. n=0to2

Output data

(d) Timing when CKPn, DAPn bits of CSICn register = 01

<164>
e E—
<166> <165>
SCKn (I/0)
<168>
<169>

<170>

Output data

SOn (output) ><

Remarks 1. Broken lines indicate high impedance.
2. n=0to2
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(13) CSI0 to CSI2 timing (3/3)

(e) Timing when CKPn, DAPnN bits of CSICn register = 10

SCKn (1/0) /

<167>| | <168>

Sin (input) - == === = === -~ - Input data >— -—- --<:>- ---<

<169> <170>

SOn (output) Output data )( ><

Remarks 1. Broken lines indicate high impedance.
2. n=0to2

(f) Timing when CKPn, DAPn bits of CSICn register = 11

<164>
<166> <165>
SCKn (I/0) \
<168>
<169>
<170>

Output data

SOn (output) ><

Remarks 1. Broken lines indicate high impedance.
2. n=0to2
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A/D Converter Characteristics (Ta =40 to +85°C, Vopo = AVbp = 3.0 t0 3.6 V, Vss= AVss =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution - 10 bit
Overall error*>" - +0.49 %FSR
Quantization error - +1/2 %FSR
Conversion time tconv 5 10 us
Sampling time tsamp Conversion ns

clock™**/6

Zero-scale error*™’ - +0.49 %FSR
Full-scale error*>** - +0.49 %FSR
Integral linearity error™®® - +4 LSB
Differential linearity error**®* - +4 LSB
Analog input voltage Vwasn -0.3 AVRrer+ 0.3 \
AVEer input voltage AVRer AVRerF = AVobp 3.0 3.6 \
AVop supply current Alop 10 mA

Notes 1. Excluding quantization error (£0.05 %FSR)
2. Conversion clock is the number of clocks set by the ADM1 resister.
3. Excluding quantization error (0.5 LSB)

Remark LSB: Least Significant Bit

FSR: Full Scale Range
%FSR is the ratio to the full-scale value.
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4.2 Flash Memory Programming Mode

Basic Characteristics (Ta = 10 to 40°C (during rewrite), Ta = —40 to +85°C (except during rewrite), Voo = AVop =
3.0t0 3.6 V, Vss = AVss =0 V) (1/2)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Operating frequency fxx 4 50 MHz
Vee supply voltage Vpp1 During flash memory 7.5 7.8 8.1 \

programming
VepL Vep low-level detection -0.5 0.2Vop
Veem Vee, Vop level detection 0.65Vbp Voo + 0.3
VpPPH Vee high-voltage level 7.5 7.8 8.1
detection
Vob supply current lop Vep = Vppi 4.8fxx + 45 mA
Vep supply current Ipp Vep=7.8V 100 mA
Step erase time ter Note 1 0.398 0.4 0.402 s
Overall erase time per area tera When the step erase time 40 s/area
=04s
Note 2
Write-back time tws Note 3 0.99 1 1.01 ms
Number of write-backs per Cws When the write-back time 300 Count/write
write-back command =1ms -back
Note 4 command
Number of erase/write-backs Cerws 16 Count
Step writing time twr Note 5 18 20 22 us
Overall writing time per word twrw When the step writing 20 200 us/word
time =20 us (1 word = 4
bytes)
Note 6

Notes 1. The recommended setting value of the step erase time is 0.4 s.

2. The prewrite time prior to erasure and the erase verify time (write-back time) are not included.

3. The recommended setting value of the write-back time is 1 ms.

4. Write-back is executed once by the issuance of the write-back command. Therefore, the retry count
must be the maximum value minus the number of commands issued.

5. The recommended setting value of the step writing time is 20 us.

6. 100 us is added to the actual writing time per word. The internal verify time during and after the
writing is not included.

Remarks 1. When the PG-FP3 is used, a time parameter required for writing/erasing by downloading

parameter files is automatically set. Do not change the settings otherwise specified.
2. Area 0 = 00000H to 1FFFFH, area 1 = 20000H to 3FFFFH
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Basic Characteristics (Ta = 10 to 40°C (during rewrite), Ta = —40 to +85°C (except during rewrite), Voo = AVbb =
3.0t0 3.6V, Vss = AVss =0 V) (2/2)

Parameter Symbol Conditions MIN. | TYP. | MAX. Unit

Number of rewrites per area Cerwr 1 erase + 1 write Note 2 20 Count/area

after erase =1
rewrite Note 1

Note 3 100

Notes 1. When writing initially to shipped products, it is counted as one rewrite for both “erase to write” and
“write only”.

Example (P: Write, E: Erase)
Shipped product ——P — E - P — E — P: 3 rewrites

Shipped product - E - P - E - P — E — P: 3 rewrites
2. LQFP package: Lot number 0124Pxxxx or earlier

FBGA package: Lot number 0123Pxxxx or earlier
3. LQFP package: Lot number 0125Pxxxx or later
FBGA package: Lot number 0124Pxxxx or later
Remarks 1. When the PG-FP3 is used, a time parameter required for writing/erasing by downloading parameter
files is automatically set. Do not change the settings otherwise specified.
2. Area 0 =00000H to 1FFFFH, area 1 = 20000H to 3FFFFH
3. 01 indicates the year of manufacture and 23, 24, 25 indicate the week of manufacture.
The products that are guaranteed for 100 rewrites are as follows.
LQFP package: Products manufactured in 25th week or later (25, 26, 27...)
FBGA package: Products manufactured in 24th week or later (24, 25, 26...)
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Serial Write Operation Characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit
VooT to VeeT set time <171> | tompsr 10 us
VeeT to RESETT set time <172> | tesrRF 1 us
RESETT to Vep count start time <173> | trror Vep=7.8V 10T + 1500 ns
Count execution time <174> | tcount 15 ms
Vee counter high-level width <175> | tcu 1 us
Ve counter low-level width <176> | tcL 1 us
Vep counter rise time <177> | tr 1 us
Vee counter fall time <178> | tr 1 us
Verd to Vool reset time <179> | teFor 10 us
Remark T =tcvk
Vop
Vop
Vv
0 <174> <179>
<171> <173>| <176>  <175>
VPPH T\
Vpp Vob
p <178>
oV
<172>
Vob /
RESET (input) /
oV
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5. PACKAGE DRAWING

144-PIN PLASTIC LQFP (FINE PITCH) (20x20)

I A
B
ARAAARRAARAAARAAAARAAAAARRARAAARAAAR
108 73
=109 IA=S
= i |
= i |
= i |
= i |
= =
i |
= = detail of lead end
= =5
= i |
== == S
= = E —
= = m—
= = R
= =5 -Q
= =
= =5
= @) =
= i |
3 144 k==
1 ‘ 36
Le l“IHHHHHH HHHHHHHHHHHHHHHHHHHHHHHHﬂ
G- HISL 1 ®
—P #*K
1 |
o[ N [8] L
Mi
NOTE
ITEM MILLIMETERS
Each lead centerline is located within 0.08 mm of A 22.040.2
its true position (T.P.) at maximum material condition. B 20.040.2
(¢} 20.0+0.2
D 22.0+0.2
F 1.25
G 1.25
H 0.22+0.05
| 0.08
J 0.5 (T.P.)
K 1.0£0.2
L 0.5+0.2
M 0.17+9:93
N 0.08
P 1.4
Q 0.10+0.05
o+4°
R 3t
S 1.5+0.1

S$144GJ-50-UEN
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161-PIN PLASTIC FBGA (13x13)

ZD — ZE

E Dl w [s[B]

>O0000000000000 (14
0000000000000 O0 |13
0000000000000 O0 |[12
0000000000000 0 M
0000 0000 |10
0000 0000
0000 + 0000
0000 0000
0000 0000
0000 00000
00000000000 00O0
0000000000000 0
0000000000000 0
0000000000000 0

“NWhOTON®©O

- @
Jr
O
? |
EERVAVACAVAVAVAV/ CAVACAVAVACA v A
>—{>|

PNMLKJHGFEDCBA

INDEX MARK
A
pe,
| ? |
I TS SIS IiVIivLS,
=l v [s] el
(@] ox w[s[AB]

ITEM MILLIMETERS

D 13.00£0.10

E 13.00£0.10

w 0.20

A 1.48+0.10

AT 0.35:0.06

A2 1.13

e 0.80

b 0.5078:9%

X 0.08

y 0.10

y1 0.20

ZD 1.30

ZE 1.30
P161F1-80-EN4-1
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6. RECOMMENDED SOLDERING CONDITIONS

The puPD70F3107A and 70F3107A(A) should be soldered and mounted under the following recommended

conditions.

For details of the recommended soldering conditions, refer to the document Semiconductor Device Mounting

Technology Manual (C10535E).

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

representative.

Table 6-1. Surface Mounting Type Soldering Conditions

(1) uPD70F3107AGJ-UEN: 144-pin plastic LQFP (fine pitch) (20 x 20)

Soldering Method Soldering Conditions Recommended
Condition
Symbol
Infrared reflow Package peak temperature: 235°C, Time: 30 seconds max. (at 210°C or higher), IR35-103-2
Count: Two times or less, Exposure limit: 3 days™™ (after that, prebake at 125°C for
10 to 72 hours)
VPS Package peak temperature: 215°C, Time: 25 to 40 seconds (at 200°C or higher), VP15-103-2
Count: Two times or less, Exposure limit: 3 days™ (after that, prebake at 125°C for
10 to 72 hours)
Partial heating Pin temperature: 300°C max., Time: 3 seconds max. (per pin row) -
(2) uPD70F3107AF1-EN4: 161-pin plastic FBGA (13 x 13)
Soldering Method Soldering Conditions Recommended
Condition
Symbol
Infrared reflow Package peak temperature: 235°C, Time: 30 seconds max. (at 210°C or higher), IR35-107-2
Count: Two times or less
Exposure limit: 7 days"* (after that, prebake at 125°C for 10 to 72 hours)
VPS Package peak temperature: 215°C, Time: 25 to 40 seconds (at 200°C or higher), VP15-107-2

Count: Two times or less, Exposure limit: 7 days™* (after that, prebake at 125°C for
10 to 72 hours)

Partial heating

Pin temperature: 300°C max., Time: 3 seconds max. (per pin row)

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).

Remark The soldering conditions for the following product is undetermined.
e uPD70F3107AGJ(A)-UEN: 144-pin plastic LQFP (fine pitch) (20 x 20)
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APPENDIX NOTES ON TARGET SYSTEM DESIGN

The following shows a diagram of the connection conditions between the in-circuit emulator option board and
conversion connector. Design your system making allowances for conditions such as the form of parts mounted on

the target system as shown below.

Appendix-1. 144-pin Plastic LQFP (Fine Pitch) (20 x 20)

Side view

In-circuit emulator
IE-V850E-MC-A

N
—

In-circuit emulator
option board
|IE-703107-MC-EM1

Conversion connector

206.26 mm

Target system

—T= _YQGUIDE
ﬁ‘? YQPACK144SD
~ NQPACK144SD

Note YQSOCKET144SDN (sold separately) can be inserted here to adjust the height (height: 3.2 mm).

Top view

|IE-V850E-MC-A

IE-703107-MC-EM1

Target system

YQPACK144SD, NQPACK144SD,
YQGUIDE

Connection condition diagram ‘

Connect to IE-V850E-MC-A.

|IE-703107-MC-EM1

YQGUIDE

YQPACK144SD

Target system

Remark The connector for the 161-pin plastic FBGA package is under development.
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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, I/O settings or contents of registers. Device is notinitialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.

Related document: uPD703103A, 703105A, 703106A, 703106A(A), 703107A, 703107A(A) Data Sheet (U15578E)

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

V850E/MA1 and V850 Series are trademarks of NEC Corporation.
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Regional Information

Some information contained in this document may vary from country to country. Before using any NEC

product in your application, please contact the NEC 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.

NEC Electronics Inc. (U.S.)

Santa Clara, California

Tel: 408-588-6000
800-366-9782

Fax: 408-588-6130
800-729-9288

NEC Electronics (Europe) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 01

Fax: 0211-65 03 327

o Branch The Netherlands
Eindhoven, The Netherlands
Tel: 040-244 58 45

Fax: 040-244 45 80

e Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

NEC Electronics (France) S.A.
Vélizy-Villacoublay, France
Tel: 01-3067-58-00

Fax: 01-3067-58-99

NEC Electronics (France) S.A.
Representacion en Espafa
Madrid, Spain

Tel: 091-504-27-87

Fax: 091-504-28-60

NEC Electronics Italiana S.R.L.

Milano, ltaly
Tel: 02-66 75 41
Fax: 02-66 75 42 99

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290
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NEC Electronics Hong Kong Ltd.
Hong Kong

Tel: 2886-9318

Fax: 2886-9022/9044

NEC Electronics Hong Kong Ltd.
Seoul Branch

Seoul, Korea

Tel: 02-528-0303

Fax: 02-528-4411

NEC Electronics Singapore Pte. Ltd.
Novena Square, Singapore

Tel: 253-8311

Fax: 250-3583

NEC Electronics Taiwan Ltd.
Taipei, Taiwan

Tel: 02-2719-2377

Fax: 02-2719-5951

NEC do Brasil S.A.
Electron Devices Division
Guarulhos-SP, Brasil
Tel: 11-6462-6810

Fax: 11-6462-6829
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e The information in this document is current as of November, 2001. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC's data sheets or
data books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all
products and/or types are available in every country. Please check with an NEC sales representative
for availability and additional information.

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

* NEC 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 semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.

* 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 assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.

* While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor 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
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.

* NEC semiconductor products are classified into the following three quality grades:

"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products

developed based on a customer-designated "quality assurance program" for a specific application. The

recommended applications of a semiconductor product depend on its quality grade, as indicated below.

Customers must check the quality grade of each semiconductor 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 semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

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

(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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