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32-BIT MICROPROCESSOR

DESCRIPTION

The uPD705102 (V832) is a 32-bit RISC microprocessor for embedded control applications, with a high-
performance 32-bit V830TM processor core and many peripheral functions such as an SDRAM/ROM controller, 4-
channel DMA controller, real-time pulse unit, serial interface, interrupt controller, and power management.

In addition to a high interrupt response speed and optimized pipeline structure, the V832 offers sum-of-products
operation instructions, concatenated shift instructions, and high-speed branch instructions to realize multimedia
functions, and therefore can provide high performance in multimedia systems such as Internet/intranet systems, car
navigation systems, digital still cameras, and color faxes.

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

designing.
V832 User’s Manual Hardware: U13577E
V830 FamilyTM User’s Manual Architecture:  U12496E
FEATURES
e CPU function * On-chip DMA controller: 4 channels
¢ V830-compatible instructions e Serial interface function
¢ Instruction cache: 4 KB e Asynchronous serial interface (UART): 1 channel
¢ Instruction RAM: 4 KB ¢ Clocked serial interface (CSI): 1 channel
¢ Data cache: 4 KB * Dedicated baud rate generator (BRG): 1 channel
¢ Data RAM: 4 KB e Timer/counter function
e Minimum instruction e 16-bit timer/event counter: 1 channel
execution cycle number : 1 cycle * 16-bit interval timer: 1 channel
e Number of general-purpose e Port function: 21 (1/O) ports
registers: 32 bits x 32 * Clockgeneration function: PLL clock synthesizer (x6 or
* Memory space and I/O space: 4 GB each x8 multiplication)
¢ Interrupt/exception processing function e Standby function (HALT, STOP, and power
* Non-maskable: External input: 1 management modes)
* Maskable: External input: 8 (of which 4 are * Debug function
multiplexed with * Debug-dedicated synchronous serial
internal sources) interface: 1 channel
Internal source: 11 types * Trace-dedicated interface: 1 channel

¢ Bus control function
¢ Wait control function
e Memory access control function

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.
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ORDERING INFORMATION

Part Number

Package

1PD705102GM-143-8ED
uPD705102GM-133-8ED

PIN CONFIGURATION (TOP VIEW)
* 160-pin plastic LQFP (fine pitch) (24 x 24)
uPD705102GM-143-8ED
uPD705102GM-133-8ED

160-pin plastic LQFP (fine pitch) (24 x 24)
160-pin plastic LQFP (fine pitch) (24 x 24)

160 |——O Vopo_O
159 [«—0O D31
158 |=—0O D30
157 j=—=O D29
156 [«—O D28
155 [+—0O D27
154 j=—=O D26
153 [=—O D25
152 j+—»0O D24
151 |———O GND_I
150 |—O Voo_|
149 —O GND_O
148 ——O Voo_O
147 j=—O D23
146 [=—O D22
145 j+—0O D21
144 |=—O D20
143 [=—O D19
142 j+—0O D18

141 j+—=O D17
140 [«—O D16
139 ———O GND_O
138 |——O Voo_O
137 [+—0O D15
136 [+—0O D14
135 f*—O D13
134 [=—O D12
133 [+—0O D11
132 f=—O D10
131 j=—>0O D9
130 [=—0O D8
129 ———O GND_O
128 ——O Voo_O
127 [+—0O D7
126 f=—0O D6
125 [+—0O D5
124 f=—0O D4
123 f=—0O D3
122 f«+—0O D2
121 ——O GND_I

GND_O o——]1 120 |———o0 Voo_I
CS1 O=—-—{2 O 119 f+—=0 D1
CS0 O=—3 118 [+—=0 DO
WE O=—-{4 117 ——0 GND_O
RAS O=—{5 116 |0 Vop_O

UUDQM O=~—— 6 115 —=0O MRD

ULDQM O=— 7 114 |—=0 MWR

LUDQM O=—— 8 113 |—=0 LLBEN

LLDQM O=— 9 112 |—=0 LUBEN

Voo_O O——
GND_O O——
SDCLKOUT O=—
CKE O=——
CAS O=~—]

Al O=——f

A2 O=——

A3 O=——

A4 O=——
Voo_| O——
GND_I O——
Voo_O O——
GND_O O——
A5 O——]

A O=t—i

A7 O=—]

A8 O=—]

A9 O=—]
A10 O=—f
A1l O——
Voo_O O——
GND_O O——
A12 O~——f
A13 O=——f
A14 O——f
A15 O=——f
A16 O~—
A17 O=—f
A18 O=——f
A19 O=——f
Voo_O O——

111
110
109
108
107
106
105
104
103
102
101
100

98
97
96
95
94
93
92
91

89
88

86
85

83
82
81

—O ULBEN
—O UUBEN
[—O IOWR
—O IORD
[—O BCYST
«——O READY
—0 RIW
+—-~0 HLDRQ
—O HLDAK
—O GND_O
—O Voo_O
— =0 CS2
=0 Cs3
=0 Cs4
=0 Cs5
=0 CS6
=0 CS7

L =0
[—»O
[—»O
[—»O
[—»O
[—»O
[—»O
[—»O
[—»O
[—»O
|-—-O
|-—-O
|-—-O
——O

TC/STOPAK
PORTA1/DMAAKO
PORTA3/DMAAK1
PORTA5/DMAAK2
PORTA7/DMAAK3
PORTA0/DMARQO
PORTA2/DMARQ1
PORTA4/DMARQ2
PORTA6/DMARQ3
PORTB7/INTP03
PORTB6/INTP02
PORTB4/INTPO1
PORTB2/INTP0OO
GND_I
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Directly connect the IC1 (Internally connected 1) pin to GND_O.
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NEC uPD705102
PIN NAMES
A1 to A23: Address bus NMI: Non-maskable interrupt request
BCYST: Bus cycle start PORTO to PORT4,
BT16B: Boot bus size 16-bit PORTAOQ to PORTA?,
CAS: Column address strobe PORTBO to PORTB7: Port
CKE: Clock enable R/W: Bus read or write status
CLKOUT: Clock out RAS: Row address strobe
CMODE: Clock mode READY: Ready
CS0 to CS7: Chip select RESET: Reset
DO to D31: Data bus RXD: Receive data
DCK: Debug clock SCLK: Serial clock
DDI: Debug data input SDCLKOUT: SDRAM clock out
DDO: Debug data output Sl Serial input
DMAAKO to DMAAKS: SO: Serial output
DMA acknowledge STOPAK: Stop acknowledge
DMARQO to DMARQS3: TC: Terminal count
DMA request TCLR: Timer clear
DMS: Debug mode select TI: Timer input
DRST: Debug reset TO10, TO11: Timer output
GND_LI: Ground TRCDATAO to TRCDATAS: Trace data
GND_O: Ground TXD: Transmit data
GND_PLL: PLL ground ULBEN: Upper lower byte enable
HLDAK: Hold acknowledge ULDQM: Upper lower DQ mask enable
HLDRQ: Hold request UUBEN: Upper upper byte enable
IC1: Internally connected UuDQM: Upper upper DQ mask enable
INTPOO to INTPO3, INTP10 to INTP13: Voo_l: Power supply (2.5 V)
Interrupt request from peripheral Vop_O: Power supply (3.3 V)
T1ORD I/O read Vop_PLL: PLL power supply (2.5 V)
TOWR I/0 write WE: Write enable
LLBEN Lower lower byte enable X1, X2: Crystal oscillator
LLDQM: Lower lower DQ mask enable
LUBEN Lower upper byte enable
LUDQM Lower upper DQ mask enable
MRD: Memory read
MWR Memory write
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INTERNAL BLOCK DIAGRAM

DCK R/W
DMS IOWR
DDI IORD
DDO bcu MWR
MRD
TRCDATAS to TRCDATAO UUBEN, ULBEN, LUBEN, LLBEN
DRST READY
X1 M BT16B
X2 cG BCYST
CLKOUT ] CS7 to CS0
SDCLKOUT BCU #:; A23 to A1
D31 to DO
RESE- Syu .| V830 core HLDRQ
NMI HLDAK
TI, TCLR 7222
INTP10/TO10, RPU = UUDQM, ULDQM, LUDQM, LLDQM
INTP12/TO11 CHE
L WE
INTP11, INTP13 IcU k= STOPAK
INTPOO to INTPO3 i — CMODE
PIO
SCLK ERG Tc
SO csl UART [ | DMAC DMARQ3 to DMARQO
S - DMAAK3 to DMAAKO
TXD
RXD
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1. PIN FUNCTIONS

1.1 Port Pins
Pin Name 110 Function Alternate Function

PORTO Schmitt 1/0 PORT SCLK
PORT1 I/O 5-bit 1/0 port. SO
PORT2 Schmitt 170 Input/output can be specified in 1-bit units. 3l
PORT3 RXD
PORT4 I/0 TXD
PORTAO I/0 PORTA DMARQO
PORTA1 8-bit I/O port. DMAAKO
PORTA2 Input/output can be specified in 1-bit units. DMARQT
PORTA3 DMAAKA1
PORTA4 DMARQ2
PORTA5 DMAAK2
PORTA6 DMARQ3
PORTA7 DMAAK3
PORTBO I/0 PORTB TI
PORTB1 8-bit 1/0 port. TCLR
PORTB2 Input/output can be specified in 1-bit units. INTPOO
PORTB3 INTP13
PORTB4 INTPO1
PORTB5 INTP11
PORTB6 INTP02
PORTB7 INTPO3

6 Data Sheet U13675EJ4V0DS



NEC 1PD705102
1.2 Non-Port Pins
(1/2)
Pin Name 1/0 Function Alternate Function
DO to D31 3-state I/O Data bus —
A1 to A23 3-state output Address bus —
READY Input End of bus cycle enable —
HLDRQ Input Bus hold request —
HLDAK Output Bus hold enable —
MRD 3-state output Memory read strobe —
UUBEN Byte enable output (most significant byte: D31 to D24) —
ULBEN Byte enable output (enables second byte: D23 to D16) —
LUBEN Byte enable output (enables third byte: D15 to D8) —
LLBEN Byte enable output (enables least significant byte: D7 to DO) —
IORD I/0 read strobe —
IOWR I/O write strobe —
MWR Memory write strobe —
BT16B Input CS7 space bus size setting —
BCYST 3-state output | Bus cycle start output —
R/W R/W output —
RESET Input Reset input —
X1 — Crystal resonator connection (left open when external clock input) —
X2 Schmitt input Crystal resonator connection/external clock input —
CLKOUT Output Bus clock output —
CMODE Input PLL multiplication factor setting (x6, x8) —
CS2, Cs7 3-state output | Memory chip select output —
CS3to CS6 Memory 1/O chip select output —
STOPAK Output STOP mode report output TC
INTP10 Input Maskable interrupt inputs TO10
INTP11 PORTB5
INTP12 TO11
INTP13 PORTB3
INTPOO PORTB2
INTPO1 PORTB4
INTP02 PORTB6
INTPO3 PORTB7
NMI Non-maskable interrupt input —
RAS 3-state output | SDRAM RAS strobe —
uubQM DQ mask enable (most significant byte: D31 to D24) —
uLbDQM DQ mask enable (second byte: D23 to D16) —
LUDQM DQ mask enable (third byte: D15 to D8) —
LLDQM DQ mask enable (least significant byte: D7 to DO) —
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NEC uPD705102
(2/2)
Pin Name 1/0 Function Alternate Function
WE 3-state output SDRAM write strobe —
CAS SDRAM CAS strobe —
CSo SDRAM chip select —
CS1 SDRAM/SRAM (ROM) chip select —
CKE SDRAM clock enable —
SDCLKOUT OQutput SDRAM clock output —
*x | DMARQO Input DMA requests (CHO to CH3) PORTAQ
*x | DMARQ1 PORTA2
* | DMARQ2 PORTA4
* | DMARQ3 PORTAG6
* | DMAAKO Output DMA enable (CHO to CH3) PORTA1
* | DMAAKT1 PORTA3
* | DMAAK2 PORTA5
* | DMAAK3 PORTA7
TC DMA transfer end output STOPAK
TO10 Timer 1 output INTP10
TO11 INTP12
TCLR Input Timer 1 clear, start input PORTBH1
TI Timer 1 count clock input PORTBO
RXD Schmitt input UART data input PORT3
TXD Output UART data output PORT4
SCLK Schmitt 1/0 CSil clock 1/0 PORTO
Sl Schmitt input CSlI data input PORT2
SO Output CSI data output PORTH1
DCK Schmitt input Debug clock input —
DDI Input Debug data input —
DDO OQutput Debug data output —
DMS Input Debug mode select —
DRST DCU reset input —
TRCDATAO to OQutput Trace data output —
TRCDATA3
Voo_| — Positive power supply (2.5 V) —
Voo_O Positive power supply (3.3 V) —
GND_I Ground potential (2.5 V) —
GND_O Ground potential (3.3 V) —
Voo_PLL PLL (internal clock generator) positive power supply (2.5 V) —
GND_PLL PLL (internal clock generator) ground potential (2.5 V) —
8 Data Sheet U13675EJ4V0ODS
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INTERNAL UNITS

Bus control unit (BCU)
Controls the address bus, data bus, and control bus pins. The major functions of BCU are as follows:

(a) Bus arbitration
Arbitrates the bus mastership among bus masters (CPU, SDRAMC, DMAC, and external bus masters). The
bus mastership can be changed after completion of the bus cycle under execution, and in an idle state.

(b) Wait control
Controls eight areas in the 16 MB space corresponding to eight chip select signals (CS0 to CS7). Generates
chip select signals, controls wait states, and selects the type of bus cycle.

(c) SDRAM controller
Generates commands and controls access to SDRAM. CAS latency is 2 only.

(d) ROM controller
Accessing ROM with page access function is supported. The bus cycle immediately before is compared with
addresses and wait states are controlled in the normal access (off-page) or page access (on-page) modes.
A page width of 8 bytes to 16 bytes can be supported.

Interrupt controller (ICU)

Services maskable interrupt requests (INTPOO to INTPO3 and INTP10 to INTP13) from internal peripheral
hardware and external sources. The priorities of these interrupt requests can be specified in units of four groups,
and edge-triggered or level-triggered interrupts can be nested.

DMA controller (DMAC)
Transfers data between memory and I/O in place of the CPU. The transfer type is 2-cycle transfer. Two transfer
modes, single transfer and demand transfer, are available.

Serial interface (UART/CSI/BRG)
One asynchronous serial interface (UART) channel and one clocked serial interface (CSI) channel are provided.
As the serial clock source, the output of the baud rate generator (BRG) and the bus clock can be selected.

Real-time pulse unit (RPU)
Provides timer/counter functions. The on-chip 16-bit timer/event counter and 16-bit interval timer can be used
to calculate pulse intervals and frequencies, and to output programmable pulses.

Clock generator (CG)

A frequency six or eight times higher than that of the resonator connected to the X1 and X2 pins is supplied as
the operating clock of the CPU. In addition, both a bus clock, which functions as the operating clock of the
peripheral units, and SDCLKOUT, which functions as an operating clock, are supplied from the CLKOUT pin. An
external clock can be also input instead of connecting a resonator. For reducing the power consumption, a function
to switch the frequencies of the CPU clock and bus clock via power management control (PMC) is provided.

Data Sheet U13675EJ4V0DS 9
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(7) Port (PIO)
Provides port functions. Twenty-one |/O ports are available. The pins of these ports can be used as port pins
or other function pins.

(8) System control unit (SYU)
A circuit that eliminates noise on the RESET signal (input)/N_MI signal (input) is provided.

(9) Debug control unit (DCU)
A circuit to realize mapping and trace functions is provided to implement basic debugging functions.
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3. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Conditions Ratings Unit
3.3 V operation supply voltage | Vooo —0.5to +4.0 \%
2.5 V operation supply voltage | Vooi -0.5t0 +3.6 \
VoppLL -0.5t0 +3.6 \%
Input voltageNote Vi Vooo > 3.7 V -0.5to +4.0 \
Vooo < 3.7 V —0.5 to Vooo + 0.3
Clock input voltage Vk —0.5 to Vooo + 0.3 \Y
Operating ambient temperature | Ta 1IPD705102-143 | CPU core frequency < 143 MHz —40 to +85 °C
CPU core frequency < 144 MHz —40 to +70 °C
1PD705102-133 | CPU core frequency < 133 MHz —40 to +85 °C
Storage temperature Tstg —65 to +150 °C

Note Includes output pins.

Cautions 1. Do not directly connect the output (or input/output) pins of an IC device to each other, and
do not connect them directly to Voo, Vcc or GND. However, these restrictions do not apply
to the high-impedance pins of an external circuit whose timing has been specifically designed
to avoid output collision.

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. ForIC products,
normal operation and quality are guaranteed only when the ratings and conditions described
under the DC and AC characteristics are satisfied.

Operating Conditions

Parameter Symbol Conditions MIN. MAX. Unit
3.3 V operation supply voltage | Vooo 3.0 3.6 \
2.5 V operation supply voltage | Voo 2.3 2.7 \'%
Operating ambient temperature | Ta 1IPD705102-143 | CPU core frequency < 143 MHz -40 +85 °C
CPU core frequency < 144 MHz -40 +70 °C
11PD705102-133 | CPU core frequency < 133 MHz -40 +85 °C

Caution The V832 has two types of power supply, and there are no restrictions on the order that the voltage
is to be applied. However, be sure not to maintain a state whereby only one power supply is applied
voltage for 1 second or more.

Remark For the resonator selection and oscillator constant, customers are requested to either evaluate the
oscillation themselves or apply to the resonator for manufacturer for evaluation.
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NEC 1PD705102
DC Characteristics (Vooo = 3.0 to 3.6 V, Voo = 2.3 to 2.7 V)
uPD705102-143 (CPU core frequency < 143 MHz): Ta = —40 to +85°C
uPD705102-143 (CPU core frequency < 144 MHz): Ta = —40 to +70°C
1PD705102-133: Ta = -40 to +85°C
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Clock input voltage, low VKL Note 1 -0.5 +0.2Vobo Vv
Clock input voltage, high VkH Note 1 0.8Vooo Vooo + 0.3 V
Input voltage, low Vic -0.5 +0.6 \
Input voltage, high Vin 2.0 Vooo + 0.3 V
Schmitt input voltage, low VsL Note 2 -0.5 +0.2Vooo \%
Schmitt input voltage, high VsH Note 2 0.8Vboo Vooo + 0.3 V
Output voltage, low VoL loL = 3.2 mA 0.4 \Y
Output voltage, high VoH lon = —400 pA 0.85Vopo Vv
Input leakage current, low L Vin=0V -10 UA
Input leakage current, high ILm Vin = Vooo 10 UA
Output leakage current, low Iou Vo=0V -10 UA
Output leakage current, high ILon Vo = Vooo 10 UA
Supply currentNote 3 | 2.5V Iopi Normal operation Clock division ratio 1/1 115 160 mA
(PLL mode) Clock division ratio 1/2 60 mA
Clock division ratio 1/4 33 mA
Normal operation | Clock division ratio 1/1 15 mA
(Direct mode) Clock division ratio 1/2 7.5 mA
In HALT mode 20 29 mA
In STOP modeNote 4 25 450 UA
3.3V Ibbo Normal operation Clock division ratio 1/1 19 28 mA
(PLL mode) Clock division ratio 1/2 10 mA
Clock division ratio 1/4 6 mA
Normal operation | Clock division ratio 1/1 4 mA
(Direct mode) Clock division ratio 1/2 3 mA
In HALT mode 12 20 mA
In STOP modeNote 4 5 10 UA
Notes 1. X2 pin, DCK pin, and SCLK pin at external clock input
2. PORTO/SCLK, PORT2/SI, PORT3/RXD
3. Supply current at input clock: 17.85 MHz with output pins open, PLL 8x
4. External clock mode when clock input is stopped.
Capacitance
Parameter Symbol Conditions MIN. MAX. Unit
Input capacitance Ci fc =1 MHz 10 pF
1/O capacitance Cio 10 pF

Remark These parameters are sample values, not the values actually measured.

12
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AC Characteristics (Vooo = 3.0 to 3.6 V, Vool = 2.3 to 2.7 V, CL = 50 pF)
uPD705102-143 (CPU core frequency < 143 MHz): Ta = —40 to +85°C
uPD705102-143 (CPU core frequency < 144 MHz): Ta = —40 to +70°C
uPD705102-133: Ta = -40 to +85°C

AC test input waveform

Vopo
20V

0.5Vobo Test point
0.6V

oV

4ns

AC test output waveform

(a) CS0, CS1, WE, RAS, UUDQM, ULDQM, LUDQM, LLDQM, CKE, CAS, SDCLKOUT, CLKOUT, A1 to A23,

DO to D31
Vopo
0.85Vobo
0.5Vboo Test point
oV 04V
(b) Other than above (a)
Vopo
0.85Vobo
14V Test point
oV 04V
Test load
V832 output pin Oi
—— CiL=50pF
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(1) Clock input (X2) timing (when external clock input used)
e uPD705102-143

Parameter Symbol Conditions PLL Magnification Unit
x6 Mode x8 Mode
MIN. MAX. MIN. MAX.

External clock cycle <1> | tevx Note 1 42 60 56 80 ns
Note 2 45 60 ns

Note 3 41.6 60 55.5 80 ns

Note 4 45 60 ns

External clock high-level time <2> | txxH Note 1 16 23 ns
Note 3 15.8 22.75 ns

External clock low-level time <3> | txxe Note 1 16 23 ns
Note 3 15.8 22.75 ns

External clock rise time <4> | txr 5 5 ns
External clock fall time <5> | txF 5 5 ns

Notes 1. Ta =-40 to +85°C, when other than 1/4 is selected as the division ratio of the input clock (CPU
core frequency (default) = 100 to 143 MHz)
2. Ta=-401to0 +85°C, when 1/4 is selected as the division ratio of the input clock (CPU core frequency
= 33.3 to 35.8 MHz)
3. Ta =-40 to +70°C, when other than 1/4 is selected as the division ratio of the input clock (CPU
core frequency (default) = 100 to 144 MHz)
4. Ta=-40to0+70°C, when 1/4 is selected as the division ratio of the input clock (CPU core frequency
= 33.3 to 36 MHz)
Remark The stability of the input clock is 0.1% of tcyx or lower.

+ 4PD705102-133

Parameter Symbol Conditions PLL Magnification Unit
x6 Mode x8 Mode
MIN. MAX. MIN. MAX.

External clock cycle <1> | torx Note 1 45 60 60 80 ns
Note 2 45 60 ns

External clock high-level time <2> | txxH 17.5 25 ns
External clock low-level time <3> | txxe 17.5 25 ns
External clock rise time <4> | txr 5 5 ns
External clock fall time <5> | txF 5 5 ns

Notes 1. Ta =-40 to +85°C, when other than 1/4 is selected as the division ratio of the input clock (CPU
core frequency (default) = 100 to 133 MHz)
2. Ta=-401to0 +85°C, when 1/4 is selected as the division ratio of the input clock (CPU core frequency
= 33.3 MHz)
Remark The stability of the input clock is 0.1% of tcyx or lower.

| <1> |

0.8Vobo
X2 (input) 1.4V
0.2Vobo
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(2) Clock output timing (CLKOUT, SDCLKOUT)

Parameter Symbol Conditions PLL Magnification Unit
x6 Mode x8 Mode
MIN. MAX. MIN. MAX.

External clock cycle <6> | tevk Note 1 21 28 ns
Note 2 20.8 27.75 ns

Note 3 22.5 30 ns

External clock high-level time <7> | tkkH tevk/2 - 5 tevk/2 - 5 ns
External clock low-level time <8> | tkkL tevw/2 -5 tevw/2 = 5 ns
External clock rise time <9> | tkr 5 5 ns
External clock fall time <10> | tkr 5 5 ns

Notes 1. uPD705102-143, Ta = —40 to +85°C
2. uPD705102-143, Ta = —40 to +70°C
3. uPD705102-133, Ta = —40 to +85°C

<6>

0.8 Vooo
CLKOUT (output) 1.4V
SDCLKOUT (output) 0.2 Vopo

Data Sheet U13675EJ4V0DS 15



NEC

©PD705102

(3) Reset timing

Parameter

Symbol Conditions MIN. MAX. Unit

RESET hold time <11>| tHwvr 2 us
(from Voo VALID)

RESET setup time (to CLKOUTT) |<12>| tsmx 7 ns

RESET hold time (from CLKOUTT) [<13>| trkr 7 ns

RESET pulse low-level width <14>| twaL Note 1 20 ms

Note 2 10 ms

Note 3 15 tevx

Notes 1. At power on or when returned from STOP mode, and the internal clock is generated.
2. Atpoweron orwhen returned from STOP mode, and the external clock is generated, after the clock

has stabilized.

3. When clock has stabilized under conditions other than Notes 1 and 2.

Remark It is not necessary to satisfy tsrk and trkr if the reset occurs during the period of tHvr. In such a
case, however, the reset acknowledgement timing may be shifted.

Voo, 0.9Vooi

<11>

<12>,

CLKOUT (output) —/_\_/_\_

RESET (input)

16
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NEC ©PD705102

(4) SDRAM access timing

Parameter Symbol Conditions MIN. MAX. Unit
BCYST delay time (from SDCLKOUTT) <15> | tokec 2 12.5 ns
Address delay time (from SDCLKOUTT) <16> |toka 2 12.5 ns
RAS delay time (from SDCLKOUTT) <17> | tokmas 2 125 ns
CAS delay time (from SDCLKOUTT) <18> | tokcas 2 12.5 ns
CS0, CS1 delay time (from SDCLKOUTT) | <19> | tokes 2 12.5 ns
WE delay time (from SDCLKOUTT) <20> | tokwe 2 12.5 ns
R/W delay time (from SDCLKOUTT) <21> | tokRw 2 12.5 ns
xxDQM delay time (from SDCLKOUTT) <22> | tokpam 2 12.5 ns
CKE delay time (from SDCLKOUTT) <23> | tokeke 2 12.5 ns
Data input setup time (SDRAM read, <24> | tspRmk 5 ns
to SDCLKOUTT)
Data input hold time (SDRAM read, <25> | tHkDRM 2 ns
from SDCLKOUTT)
Data output delay time <26> | tokoT 2 12.5 ns
(from active, from SDCLKOUTT)
Data output delay time <27> | tizkor 2 12.5 ns
(from float, from SDCLKOUTT)
Data float delay time (from SDCLKOUTT) <28> | tHzxoT 3 20 ns

Remark xxDQM: LLDQM, LUDQM, ULDQM, UUDQM
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SDRAM single read cycle (off-page) (TRP = 0, TRCD = 0): 32-bit data bus

‘ Tpr ‘ Tac ‘ T ‘ Tra2 ‘ Tra3 ‘ Tri ‘ Ti ‘
s \_ T\
Command | PRE | ACT | RD |
<15> <15> <15> <15>
BCYST / \
(output) _7 K
CKE (output) H
p <19> <19> <19>
CS0, CS1 (output) i # X‘
<17> <17> <17>
RAS (output) i ; 3(
<18> <18> <18> <18>
CAS / \
(output) _7 K
<20> <20> <20>
WE (output) _ﬂN % X‘
<16> <16> <16>
Bank address (output) TX_ BA % %
<16> <16> <16> <16> <16>
A12 (output) _ﬂN }& RA _ﬂﬁ % *
<16> <16> <16> <16> <16>
Address (output) % % RA % CA % %
<24>|<25>
DO to D31 (input) ======F=========mmsmmmmmmmmmmmmmmmembemmmm s e s
<21> <21>
- =
R/W (output) % NK
<22> <22>

xxDQM (output) ]t _JR

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUDQM
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©PD705102

SDRAM single read cycle (on-page): 32-bit data bus

SDCLKOUT (output)

Command

BCYST (output)

CKE (output)

CS0, CS1 (output)

RAS (output)

CAS (output)

WE (output)

Bank address (output)

A12 (output)

Address (output)

DO to D31 (input)

R/W (output)

xxDQM (output)

‘ Tris ‘ Tra2 Tra3 ‘ Tri ‘ Ti ‘
RD
<1 §> <1 §> <15>
H
<19> <19> <1 9‘>
0‘<1 7>
<18> <18>
i 4} erl<18>
|<=<20> |r|<20>
<16>
<16>_.] ] | |<16>
%T BA %
<16>
<1 6>»:¥17 [ <>*d 6>
<16>_»] <le- »YG 6>
% CA
<24>|<25>
<21> o <21>
<22>

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUuDQM
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SDRAM burst read cycle (off-page) (TRP = 0, TRCD = 0): 32-bit data bus

| Tor | Tac | Trt | T2 | T3 | T4 | Tos | e | Ti | Ti |

SDCLKOUT (output) _\_] l_\_]l_\_]l_\_]l_\_

Command [Pre [acT [ RO [ RO | RO | RO |

<15> <15> <15> <15>

{
'
Kl

BCYST (output) j

CKE (output) H
( p ) <19> <19>

-

CS0, CS1 (output)

Bk
10

<1‘7> <1‘7> <17>
RAS (output) Q& J[ *

<18> <18> <18> <17>
CAS /
CAS (output) _]

<20> |<20> <23>
'WE (output) J& J/ *

<16> <16>

A
-
»
\

:
:
t
ok

Bank address (output) BA

<16>

A
-
o
\
A
pary
[e2)
\
A
-
[e2)
\

A12 (output)

|

P -t
ot L
'

¢

a

<16> <16> |<16> [<16> |<16> |<16> <16>
A1 to A23 (output) y RA CA CA CA CA k:
724><2§> <%4><25F
DO to D31 (input) =================sccmmmmmnnnnmnannnn J( 1 2 3 L Rl EEEEEE
<21> <24><25> <22;<25> <21>

R/W (output) * V\_

xxDQM (output) |

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUDQM
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SDRAM burst read cycle (on-page): 32-bit data bus

| s | Tw2 | s | T4 | Tws | Twe | T | T |
Command | ro | o | R0 | R |
. <15> . <15> <15>
BCYST (output) 1 } \_
CKE (output) H
<19> <19> <19>
. |
CS0, CS1 (output) 1 J{ \_
<17>
RAS (output) \_
<18> <18>
. — <18>
CAS (output) L \_
<20> <20>_ ] 1w
WE (output) _7[ \_
<16>
. <16> o <16>_,|
Bank address (output) i BA i %
. <16> lem|<16> <16>—»]
A12 (output) } %
<16> <16> <16> <16> <16>
| | |- [ - <16>—
Address (output) * CA % CA CA CA * %
<24>\<25> <24><25>
DO to D31 (iNPUL) - - b oo f ) E _ﬁ ; E J; .....................
<21> 5452055 2452255 <21>
R/W (output) / \_

xxDQM (output)

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, UuLDQM, UUDQM
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SDRAM single write cycle (off-page) (TRP = 0, TRCD = 0): 32-bit data bus

|oTer | Tae | oTwt | Twi |
SDCLKOUT (output) \ 7l \ f \ T \ T \ ]l \
Command PRE ACT WR
<15> <15>
<15> <15> | |
BCYST (output) _7[ JN } \
H

CKE (output) <19> <19>

CSo, CS1 (output)

- <17> - <17> <17>
RAS (output) X

S

<18> <18>
18> | | <18>
CAS (output) _]l JN } \
<20> <20> <20> <20>
| | | | <20>
WE (output) _* )V * } \
<16> <16>
o . — <16>
Bank address (output) % BA
<16> <16> <16> <16>
‘ ‘ ‘ ‘ <16>
A12 (output) _* ]V RA _YN % \
<16> 16> <16> <16>
| | | | le—<16>
Address (output) * * RA * CA * *

DO to D31 (output)-==========p===========------------ --- k %» ----------------
<21>
R/W (output) i }

<%2> <%2>

xxDQM (output) ]& _QK

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUuDQM
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SDRAM single write cycle (on-page): 32-bit data bus

oTwis | Twi |
SDCLKOUT (output) \ 7l \ T \ il \
Command WR
<15> <15>
<15> | |
BCYST (output) _JR } \
H
CKE (output) <19> <19>
CS0, CS1 (output) { }
<17>
RAS (output) \
<18> <18>
| | <18>
CAS (output) _* } \
<20> <20>
| | <20>
WE (output) _YR } X‘
<16> <16>
| | le—<16>
Bank address (output) * BA * *
<16> <16>
| | le—<16>
A12 (output) _ﬂﬁ # %
<16> <16>
| | le<16>
Address (output) * CA * *
<27ﬁ <28>
DO to D31 (output) ========--- k %» ----------------
. <21> -|<21>
R/W (output) i }
<22> <%2>

xxDQM (output) ]v _QK

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, UuLDQM, UUDQM
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SDRAM burst write cycle (off-page) (TRP = 0, TRCD = 0): 32-bit data bus

‘ Tpr ‘ Tac ‘ Twi ‘ Tw2 ‘ Tw3 ‘ Tw4 ‘
Command | PRE | ACT | WR | WR | WR | WR |
15> - <15> e <15>
BCYST (output) 7l T }
CKE (output) H <19>
. —= <19>
CSo, CS1 (output) }

— <17> — <17> <17>
RAS (output) { ; \
<18> — <18> — <18>
CAS (output) _7[ i
<20>
_QR . _QR <20> »jf <20>
. <16> — <16>
Bank address (output) % BA %
<16>

[

<20> .

WE (output)

5

<16>
| le—<16> — <16>
A12 (output) }V RA _QR }
<16> <16> <16> <16> <16> <16>
} | | | | | | le_<16>
Address (output) X X RA X CA X CA X CA % CA X

|
DO to D31 (output) ==========p==s==eeecncmnncmnnnnnnn- —k 1 X 2 X 3 % 4 %» -----
<21>
] <1>_.]
R/W (output) i }

xxDQM (output) |

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUDQM

24 Data Sheet U13675EJ4V0ODS



NEC

©PD705102

SDRAM burst write cycle (on-page): 32-bit data bus

SDCLKOUT (output)

Command

BCYST (output)

CKE (output)

CS0, CS1 (output)

RAS (output)

CAS (output)

WE (output)

Bank address (output)

A12 (output)

Address (output)

DO to D31 (output)

R/W (output)

xxDQM (output)

‘ Twis ‘ Twr2 ‘ Tw3 ‘ Tw4 ‘
WR WR WR WR
4j\17<1 5> »j%jd 5>
H
4:¥T‘ <19> »Td 9>
<17>
<18>
4’:¥Ti - <18>
»T <20> »T <20>
. <16> - <16>
Tx( BA %
»:xr <16> »T <16>
<16> <16> <16> <16>
| | | | le—<16>
CA * CA * CA * CA *
<2L> <2§> <2§> <26> <2;i>
—feet> *j%ﬂ
L

Remarks 1. The broken lines indicate high impedance.
2. xxDQM: LLDQM, LUDQM, ULDQM, UUuDQM
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Auto-refresh cycle (TRP = 0): 32-bit data bus

| T | T
SDCLKOUT (output) _\_7 \ \
Command PALL REF

<15>
==

BCYST (output) _%

CKE (output) H

<19> <19>

CS0, CS1 (output)

-

<17> <17>

RAS (output)

|

<1?> <18> <18>
CAS (output) j ]&
<20> <20> <20>

WE (output)

Bank address (output)

L7 |%¢

iy
[¢)]
\

<16> <16> <

A12 (output) j NK

Address (output)

A

(o))

\Y

f A !
>0€3) e

xxDQM (output) L

Remark xxDQM: LLDQM, LUDQM, ULDQM, UUDQM
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Self-refresh cycle (TRP = 0): 32-bit data bus

‘ Tap ‘ Tsr ‘ ‘ ‘ ‘ ‘ Tsri ‘ Tsri ‘
SDCLKOUT (output)_\J \ ’ / \ 7r\_/_\_/_\_][ \
Command PALL | SELF
<15> <15>
[ ( [ [ (
[ )] )] )] \
BCYST (output) _] \
<23> <23>
CKE (output)
5 )5 )5
<19> <19>
— ™ <19> (( (( ((
- )] )] )] x
CS0, CS1 (output) \
<17>
] . <17> 0‘<17>
_ E— 4§ 5 4§
RAS (output) *
<18>
<18> [ lan|<18> 0‘<18>
7 )5 )5 )5
CAS (output) _] *
<20> [<20>
] || 0‘<20>
_ 5 5 5
WE (output) \____
<16> <16>
. . -nl<16>
4§ 5 4§
Bank address (output) BA .y y y
)] )] )]
<16> |[<16> <16>
‘ﬂ, et i — : :
A12 (output) xk v v v
<16> <16> <16>
— iy { i {6 Riy

Address (output)

xxDQM (output) |

Remark xxDQM: LLDQM, LUDQM, ULDQM, UUDQM
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NEC uPD705102
(5) Access timing of SRAM, Page ROM and 1/0

Parameter Symbol Conditions MIN. MAX. Unit
BCYST delay time (from CLKOUTT) <15> | tokec 2 12.5 ns
Address delay time (from CLKOUTT) <16> | toka 2 12.5 ns
CSnNote delay time (from CLKOUTT) <19> | tokes 2 12.5 ns
R/W delay time (from CLKOUTT) <21> | tokaw 2 12.5 ns
Data output delay time <26> | tokoT 2 12.5 ns
(from active, from CLKOUTT)
Data output delay time <27> | tizkoT 2 12.5 ns
(from float, from CLKOUTT)
Data float delay time (from CLKOUTT) <28> | tHzxoT 3 20 ns
IORD output delay time (from CLKOUT!)  |<29> | tokro 2 12.5 ns
MRD output delay time (from CLKOUT!)  |<30> |tokuro 2 12,5 ns
IOWR output delay time (from CLKOUT!) | <31> |tokwr 2 12.5 ns
MWR output delay time (from CLKOUT!) <32> | tokmwr 2 12.5 ns
xxBEN delay time (from CLKOUT!) <33> | tokeen 2 12.5 ns
Data input setup time (to CLKOUT) <34> | tspTk 5 ns
Data input hold time (from CLKOUTY) <35> | tHkoT 2 ns
READY setup time (to CLKOUTT) <36> | tsmvk 7 ns
READY hold time (from CLKOUTT) <37> |tukay 3 ns

28

Note CSn indicates CS1 through CS7. A different area is used depending on the n value.

n =1 to 7: When SRAM (ROM) is selected
n=7: When Page ROM is selected
n = 3 to 6: When /O is selected

Remark xxBEN: LLBEN, LUBEN, ULBEN, UUBEN
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SRAM (ROM), Page ROM single read cycle
1/0 read timing

‘ Ta ‘ Ts ‘ Ts ‘ Ti ‘
CLKOUT (output) 7[ \ 7[_\_7[ \ 7[ \ 7[ \
<15> <15> <15>
BCYST (output) J&
<16> <16>
A1 to A23 (output) %
<19> <19>
CSn (output)
<33‘> <33>
xxBEN (output) NK 7l
<29>
] —— <29>
IORD (output)
<30>
[ —— <30>
MRD (output)
| |<84> | <35>
DO to D31 (input) ======F====c==ccneeqemannnnn- { %— ....................
<21>‘ <21>
RAW (output) % \_
<36>| <37> ‘ <36> | <37> |

READY (input) 7l NR }

Remarks 1. The broken lines indicate high impedance.
2. n=1to7
3. xxBEN: LLBEN, LUBEN, ULBEN, UUBEN
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SRAM (ROM) single write cycle
1/0 write timing

‘ Ta ‘ Ts ‘ Ts ‘
AR 7Z_X
CLKOUT (output) i \ / ul_\_
<15> <15> <1 5‘>
BCYST (output)__JR %
<16> <16>
A1 to A23 (output) % %
<19> <19>
CSn (output)_
<33> <33>
- ]
xxBEN (output) NK %
<31> <31>
IOWR (output)
<32> <32>
MWR (output)
<26> <26>
DO to D31 (output)
<27> <28>
DO to D31 (output)-=-=---- :L >.>.>J...
<21> <21>
R/W (output) T }
<36>| <37> ‘ <36> | <37> ‘
READY (input) 7[ * ZV

Remarks 1. The broken lines indicate high impedance.
2. n=1to7
3. xxBEN: LLBEN, LUBEN, ULBEN, UUBEN
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Page ROM burst read cycle (32-bit data bus)

Ta | Tot | Tot | Ta2 | To2 | Ta3 | To3 | Ta4 | Ts | Ti

CLKOUT (output) _}l_\_}l_\_}l_\ul_\_}mul_\_}l_\_}l_\_}l_\_}l_\_}l_\_[
<15> k15> <15> <15> <15> k15> <15> <155 <15‘>
BCYST (output)_ J/ \k_ \k_ _)/ \l\_ \K
iLG> <41§> <16> <41§> <16>_
A1 to A23 (output)
<19> 19> <19>

Ccs7 (output)_ J/ V&

xxBEN (output) H

<30> <30> <3(‘)>
MRD (output) Y\_
<34>k35> <34><35> <34><35> <34>(<35>
DOto D31 (input)cifceccccficaaacdd Mool Mool T o
<21‘> <21‘>
RW (output)J L
<36> <37>f36> <37>‘ ‘<36> <37>‘ f36> <37>‘ <36>|<37>

READY (input) _// \k H

Remarks 1. The broken lines indicate high impedance.
2. xxBEN: LLBEN, LUBEN, ULBEN, UUBEN
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(6) Interrupt timing

Parameter Symbol Conditions MIN. MAX. Unit
NMI setup time (to CLKOUTT) <38> | tsnk 5 ns
'NMI hold time (from CLKOUTT) <39> | thkn 7 ns
INTPxx setup time (to CLKOUT!) <40> | tsi 7 ns
INTPxx hold time (from CLKOUT) <41> | thki 3 ns
NMI high-level time <42> | tnw 5T + 12 ns
NMI low-level time <43> | tnme 5T + 12 ns

Remarks 1. T = Tcyk (external clock cycle)
2. Evenif tsnk and tHkn are set to other than the above range, the NMl interrupt can be acknowledged,
however, in this case the NMI acknowledgement timing may be delayed.

CLKOUT (output) m
<38> <39> <39> <38

20V —/]—\ a () \

NMI (input) 0.5Vooo ———X
06V —X

<43> <42>

<40> |<41>

INTPOO to INTPO3,
INTP10 to INTP13 (input)
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(7) Bus hold timing

Parameter Symbol Conditions MIN. MAX. Unit
Data active delay time (from CLKOUTT) <27> | tizkor 2 12.5 ns
Data float delay time (from CLKOUTT) <28> | thzkpT 3 20 ns
HLDRQ input setup time (to CLKOUTT) <44> | tsHak 7 ns
HLDRQ hold time (from CLKOUTT) <45> | tHkHa 3 ns
HLDAK output delay time (from CLKOUTT) | <46> | toka 2 12.5 ns
Address float delay time (from CLKOUTT) | <47> | thzka 3 20 ns
Address active delay time (from CLKOUTT) | <48> | tizxa 2 12.5 ns
R T S 'S O /NN A N S (Y (O (N R (R
CLKOUT (output) g-][_\—/_\_]l \ l_\_]l_\_/l \
<44> <44>
<45><444>/
HLDRQ (input)
{ { /
)] )]
<46> <46>
{( e ™
)]
HLDAK (output) 1 }
§
<47> <48>

Note 1 (output)

\ﬁ
~
e
.
4
=

Note 2 (output)

B
~

!
5
|

<47> <48>

. — - — -

)]

Note 3 (output) 1 S R e LR L EEEEEEEEEEEED jk

5 —
<47> <48>

45

A1 to A23 (output) SR R LR LR LR bbbl g
((
)]
<28> <27>

DOto D31 (output) ~  pemeemeeeeeeeeeeeeaand e L L L PR
_—

Notes 1. BCYST, WE, CSO0 to CS7, RAS, CAS, MRD, MWR, CKE
2. R/W, LLBEN, LUBEN, ULBEN, UUBEN
3. LLDQM, LUDQM, ULDQM, UUDQM

Remark The broken lines indicate high impedance.
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(8) DMA timing
Parameter Symbol Conditions MIN. MAX. Unit
DMARQ input setup time (to CLKOUTT) <49> | tspak 7 ns
DMARQ hold time (from CLKOUTT) <50> | thkpa 3 ns
DMAAK output delay time <51> | tokpak 2 12.5 ns
TC output delay time <52> | toke 2 12.5 ns
ELOUT (s JAVAVAVAVAN JAVAVAY
—|<49> <50>|w—wmieri<49>
15 35 35
DMARQO to DMARQ3 (input)
15 3} 3}
<51> <51>
(( [ [
)T )T )T
DMAAKO to DMAAKS (output)
15 35 35
<52> [<52>

TC (output)

34
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(9) CSil timing

(a) SCLK input mode

Parameter Symbol Conditions MIN. MAX. Unit
SCLK cycle <53> |tcvsi 47 ns
SCLK high-level time <54> | tsH tevs/2 — 10 ns
SCLK low-level time <55> |tsiL teysi/2 — 10 ns
SCLK rise time <56> |tsir 10 ns
SCLK fall time <57> |[tsiF 10 ns
Sl input setup time (to SCLKT) <58> | tsors 21 ns
Sl input hold time (from SCLKT) <59> | tusor 21 ns
SO output delay time (from SCLKJ) <60> |tosor 2 21 ns

Remark T = Tcvyk (external clock cycle)

<53>

<54> <55> <56> <57>

0.8Vopo r
SCLK (input) 0.5Vooo / \ / \
0.2VDDOQ

<58> <59>

Sl (input)

SO (output) ><

<60>
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(b) SCLK output mode

Parameter Symbol Conditions MIN. MAX. Unit
SCLK cycle <61> |tcyso 4T ns
SCLK high-level time <62> | tsoH tevso/2 — 10 ns
SCLK low-level time <63> |tsoL tevso/2 — 10 ns
SCLK rise time <64> | tsor 10 ns
SCLK fall time <65> | tsor 10 ns
Sl input setup time (to SCLKT) <66> | tsprs 21 ns
Sl input hold time (from SCLKT) <67> | thsoT 21 ns
SO output delay time (from SCLKJ) <68> |tosor 2 21 ns

Remark T = Tcvk (external clock cycle)
<61>
<62> <63> <64> <65>

0.8Vopo

SCLK (output)  0.5Vbpo

<66> <67>

Sl (input)

<68>

SO (output)

36
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(10) Timer timing

Parameter Symbol Conditions MIN. MAX. Unit
Tl clock cycle <69> | tovr 8T ns
Tl clock high-level time <70> | trn 4T + 10 ns
Tl clock low-level time <71> |t 4T + 10 ns
Tl clock rise time <72> |tTR 10 ns
Tl clock fall time <73> | trF 10 ns
TCLR clock high-level time <74> | toH 4T + 10 ns
TCLR clock low-level time <75> | toL 4T + 10 ns

Remark T = Tcvk (external clock cycle)

<69>
<70> <71> <72> <73>
20V ! [ \
Tl (input) 0.5Vooo — \ / \
osv _—f C ‘
<74> <75>

20V /
TCLR (input)
0.6V
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4. PACKAGE DRAWING

160-PIN PLASTIC LQFP (FINE PITCH) (24x24)

A

B

AAARARARARRARARAARA HﬁﬁHﬁHﬁﬁHﬁﬁﬁﬁﬁﬁﬁﬁﬁgﬁ1
120
121 80

detail of lead end

S

AAAARARAAAAAAARARARARARARARARAAAAAAAAAAR
H e H e e
o
O

AInTs] LAk

NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.10 mm of 26.0+0.2

its true position (T.P.) at maximum material condition. 24.040.2
24.040.2
26.0£0.2
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5. RECOMMENDED SOLDERING CONDITIONS

This product 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 5-1. Surface Mounting Type Soldering Conditions

1PD705102GM-143-8ED: 160-pin plastic LQFP (fine pitch) (24 x 24)
PD705102GM-133-8ED: 160-pin plastic LQFP (fine pitch) (24 x 24)

Package peak temperature: 215°C, Time: 40 seconds max. (at 200°C or
higher), Count: Two times or less, Exposure limit: 3 daysNote (after that,
prebake at 125°C for 10 hours)

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 daysNote (after that, prebake at
125°C for 10 hours)
VPS VP15-103-2

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).
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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 Vop or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

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

e 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 (Germany) GmbH
Duesseldorf, Germany

Tel: 0211-65 03 02

Fax: 0211-65 03 490

NEC Electronics (UK) Ltd.
Milton Keynes, UK

Tel: 01908-691-133

Fax: 01908-670-290

NEC Electronics Italiana s.r.l.
Milano, Italy

Tel: 02-66 75 41

Fax: 02-66 75 42 99

NEC Electronics (Germany) GmbH
Benelux Office

Eindhoven, The Netherlands

Tel: 040-2445845

Fax: 040-2444580

NEC Electronics (France) S.A.
Velizy-Villacoublay, France

Tel: 01-30-67 58 00

Fax: 01-30-67 58 99

NEC Electronics (France) S.A.
Madrid Office

Madrid, Spain

Tel: 91-504-2787

Fax: 91-504-2860

NEC Electronics (Germany) GmbH
Scandinavia Office

Taeby, Sweden

Tel: 08-63 80 820

Fax: 08-63 80 388
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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.
United Square, Singapore

Tel: 65-253-8311

Fax: 65-250-3583

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: 55-11-6462-6810
Fax: 55-11-6462-6829
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V830, V832, and V830 Family are trademarks of NEC Corporation.

e The information in this document is current as of November, 2000. 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. M7 98.8

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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