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PRELIMINARY DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT
uPD70731

Vgos™
32-/16-BIT MICROPROCESSOR

The V805 is a high-performance microprocessor for embedded control equipment. The V805 is based
on the V810™ 32-bit microprocessor and has 16-bit external data bus. Therefore, replaceme: t from existing
16-bit based application system can be realized with ease. This IC is available in small packages suitable for
downsizing of application system.

The V805 has high real-time response capability, high-speed integer operation instructions, and floating-
point operation instructions, achieving high cost-performance for applications such as facsimile machines,
word processors, image processing equipment, and real-time operating equipment.

Its functions are described in details in the manual indicated below. Please read this manual before
starting design. ;

* V805 User's Manual {Preliminary) : To be published

FEATURES
* High-performance 32-bit microprocessor for ¢ Powerful instruction set for various applications
embedded applications, V810, used processorcore « Floating-point operation instructions
* Address/data separated bus (based upon IEEE754 data format)
Address bus: 32 bits + Bit string instructions
Data bus: 16 bits * 16levelsofhigh-speed interrupt response function
« On-chip 1KB cache memory ¢ Clock stop mode by internal static operation
¢ 1-clock pitch pipeline architecture * Maximum operating frequencies {16/20 MHz)

* 16-bit fixed-length instruction set
{except some instructions)
* Thirty two 32-bit general-purpose registers
» 4GB linear address space
* Hardware interlock against register/flag hazard

ORDERING INFORMATION

Part Number Package Max. Operating Freq. (MHz) Quality Grade
#PD70731GC-16-7EA 100-pin plastic QFP 16 Standard
#PD70731GC-20-7EA 100-pin plastic QFP 20 Standard

Please refer to "Quality grade on NEC Semiconductor Devices® {Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

The information in this document Is subject to change without notice.

Document No.
{0.D. No. iD-8855)
Date Published October 18993P .
Printed in Japan © NEC cmm 1993
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SIMPLIFIED PIN CONFIGURATION

> A31- A1
<@ 01500
cLx I V805 - 557, 5E0
RESET MDY, ' > s71, ST0
INT I, ) oA
INTVa - INTvo I .
NV > 7/
HLORO I > 5CvsT
ALDAK < - 5L0ck
< READY
» ADRSERR
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Pin Configurations (Top View)
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GND 0—] 1 75 f«—0 READY
Ic20—{ 2 O 74 >0 A2
IC20— 3 73 |—o0 GND
IClo—i 4 72 —o0 GND
IC1o—]5 71 >0 A3
IC1 0—] 6 70 |0 A4
iIc1o0—] 7 69 [—=0 A5
RESET O—»{ 8 - 88 |—=0 A6
Voo O—1{ 9 ] 67 —0 Voo
DO O=>{ 10 3 66 b——O Voo
GND 0— 1 e 65 =0 A7
Voo O——] 12 a3 64 |0 A8
D1 O=»{ 13 3 63 |0 A9
Voo 0—] 14 8 62 }—o0 GND
D2 O=»{ 15 % 61 }—0 A10
D3 O] 16 : 60 >0 A11
D4 O] 17 ] 59 —o0 GND
GND 0—] 18 > 58 }—»0 A12
GND 0— 19 57 |—0 Voo
D5 Ow»] 20 56 —»0 A13
Voo 0—] 21 55 |—o0 GND
D6 O 22 54 >0 Al4
D7 o=»{ 23 53 |—0 A15
D8 Ow»f 24 52 |—=0 A16
D9 Ow»f 25 51 }|—O Voo
2627 282930 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 4849 50
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Cautions 1. IC1 pins should be left open.
2. IC2 pins should be connected to GND line.

Remark [C: Internally Connected
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1. PIN FUNCTIONS
1.1 LIST OF PIN FUNCTIONS
(1/2)
Bus hold- | < hold- |Bus idling
. ing state |,
Pin name input/Output Functions . ing state | state after
during
, after reset |reset
operation
A31- A1 3-state output | Address bus Hi-Z Hi-Z H
(Address Bus)
D15 - DO 3-state I/O Bidirectional data bus Hi-Z Hi-Z Hi-Z
{Data Bus)
BE1, BEO 3-state output | Indicate effective data when accessing Hi-Z Hi-Z H
(Byte Enable 1 to 0) data.
ST1, STO 3-state output | Indicate bus cycle type. Hi-Z Hi-Z H
(Status 1 to 0)
DA 3=state output | Outputs strobe signal in bus cycle. Hi-Z Hi-Z H
(Data Access)
MRQ 3-state output | Indicates memory access. Hi-Z Hi-Z H
(Memory Request)
RW 3-state output | Indicates read access or write access. Hi-Z Hi-Z H
(Read/Write}
BCYST 3-state output | Indicates start of bus cycle. Hi-Z Hi-Z H
(Bus Cycle Start)
READY Input Extends bus cycle. - - -
(Ready)
HLDRQ Input Requests bus control. - - -
{Hold Request)
HLDAK Output Outputs acknowledge signal in L L H
(Hold Acknowledge) response to HLDRQ.
BLOCK Output Outputs signal disabling bus control. L L L
(Bus Lock)
INT Input inputs interrupt request signals. - - -
(Maskable Interrupt)
INTV3 - INTVO Input Input the signal indicating interrupt - - -
{Interrupt Level 3 to level.
0)
NMi Input Issue non-maskable interrupt request - - -
(Non-Maskable to CPU.
Interrupt)
CLK Input Inputs system clock. - - -
RESET Input Resets V810. - - L
{Reset)
ADRSERR Qurput Indicates incorrect data alignment, Unchanged H H
(Address Error)
Voo - Connected to +5 V power supply. - - -
{Power Supply)
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(2/2)
z‘“ss'::::' Bus hold- |Bus idling
Pin name Input/Output Functions g' ing state | state after
during
A after reset {reset
operation
GND - Connected to ground line (0 V). - - -
(Ground)
IC1 - Internally connected. Should be left - - -
{Internally Con- open.
nected 1)
IC2 - Internally connected. Should be - - -
{internally Con- connected to GND line.
nected 2)
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2. ELECTRICAL SPECIFICATIONS (PRELIMINARY)
ABSOLUTE MAXIMUM RATINGS (Ta =25 °C)
Parameter Symbol Conditions Ratings Unit

Power supply voltage Voo -0.5 to +7.0 \

Input voltage Vi Voo =5V 110 % -0.5 to Voo+0.3 A

Clock input voltage Vk Voo =5V +10% -0.5 to Voo+0.3 \

Output voltage Vo Voo=5V 110 % -0.5 to Voo+0.3 \

Operating ambient temperature Topt —40 to +85 c

Storage temperature Tag —65 to +150 ‘C

Cautions 1. Do not connect output {(and bidirectional) pins each other. Do not connect output (or
bidirectional) pins directly to the Voo, Vcc, or GND line. However, open drain pin and open
collector pins can be directly connected to Voo, Vcc, or GND line. If timing design is made so
that no signal conflict occurs, three-state pins can also be connected directly to three-state

pins of external circuit.
2. Exposure to Absolute Maximum Ratings for extended periods may affect device reliability;

exceeding the ratings could cause permanent damage. The parameters apply independently.
The device should be operated within the limits specified under DC and AC Characteristics.

DC CHARACTERISTICS (Ts = -40 °C to +85 °C, Voo = 5 V 10 %)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

Clock input voltage, high Viw 4.0 Voo+0.3
Clock input voltage, low Vi -0.5 +0.6 v
Input voltage, high Viu 2.2 Voo+0.3 v
Input voltage, low Vu -0.5 +0.8 \
Output voltage, high VoH lon = =400 pA 2.4 Y
Output voltage, low Vou lot = 3.2 mA 0.45 v
Input leakage current, high lum Vin = Voo 10 HA
Input leakage current, low lu V=0V -10 HA
Output leakage current, high lio Vo = Voo 10 HA
Output leakage current, low lLoL Vo=0V ’ -10 HA
Supply current Note loo f=16 MHz 120 mA

f = 20 MHz, 140

Ta=-1010 +70°C

Ciock is stopped 5 T.B.D. HA

Note When the clock is stopped, ViL = 0 V, Viu = Voo

Remark Power supply current is nearly proportional to operating clock frequency in operation mode.
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CAPACITANCE (Ta=25"°C, Voo =5V £10 %)

Parameter Symbol Conditions MIN. MAX. Unit
Input capacitance Ci 15 pF
fe=1MHz
1/0 capacitance Co 15 pF

AC CHARACTERISTICS (Vop =5V £10 %)

CLOCK
f=16 MHz f = 20 MHz
Parameter Symbo! | Conditions (Tes = -40 to +85 °C) (Ta =~10 to +70 °C) Unit
MIN. MAX. MIN. MAX.
Clock cycle tevx 62.5 50 ns
Clock pulse high level width txxs 26 21 ns
Clock pulse low level width txL 26 21 ns
CLK rise time txn 5 4 ns
CLK fall time txe 5 4 ns
RESET
f=16 MHz f =20 MHz
Parameter Symbol | Conditions (Ta = =40 to +85 °C) (Ta = =10 to +70 °C) Unit
MIN. MAX. MIN. MAX.

RESET hold time (from Voo tiva 1000 + 1000 + ns
VALID) 20tevxn 20tcvkn
Clock cycle (at RESET) tevkn 62.5 1000 50 1000 ns
Clock high level time KKHR 26 21 ns
(at RESET)
Clock low level time tkxin 26 21 ns
(at RESET)
RESET setup time tsaxe 10 10 ns
(to CLK !, active)
RESET setup time tankn 10 10 ns
(to CLK !, inactive}
RESET hold time thr 10 10 ns
{from CLK )
RESET pulse iow level width twaL 20tcvxn 20tcvkn ns
{for CLK)
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MEMORY, 1/0 ACCESS
f = 16 MHz f = 20 MHz
Parameter Symbol | Conditions | (Ta=-4010 +85°C) [ (Ta=~1010 +70 °C) |  Unit
MIN, MAX. MIN. MAX.
Address, etc., output delay (from toka 2 20 2 15 ns
CLK T}
Address, etc., output hold time (from tHKA 2 20 2 15 ns
CLKT)
BCYST output delay (from CLK T) tokec 2 20 2 15 ns
BCYST output hold time (from tHkec 2 20 2 15 ns
CLK T)
DA output delay (from CLK T) toxoa 2 20 2 15 ns
DA output hold time (from CLK T) tHKDA 2 20 2 15 ns
READY setup time (to CLK {) teavk 6 5 ns
READY hold time (from CLK {) thkay 5 5 ns
Data setup time (to CLK T) teox 6 5 ns
Data hold time (from CLK T) thkp 5 5 ns
Data output delay (from active, from toxor 2 20 2 15 ns
CLK )
Data output hold time (to active, from tHkoT 2 20 2 15 ns
CLK !}
Data output delay (from float, from tuzkor 5 25 5 20 ns
CLK 1)
Data output hold time {(to float, from trzxor 5 25 5 20 ns
CLK $)
INTERRUPT
f=16 MHz f = 20 MHz
Parameter Symbol | Conditions | {Ta=—401t0 +85°C) | (Ta =-10t0 +70°C) |  ynit
MIN. MAX. MIN. MAX.
NMI setup time (to CLK {) tsnk 6 5 ns
NMI hold time (from CLK {) thw 5 5 ns
INT, etc., setup time (to CLK T) tsik 6 5 ns
INT, etc., hold time (from CLK T) thki 5 5 ns
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NEC : uPD70731
BUS HOLD
f=16 MHz f =20 MHz
Parameter Symbol | Conditions | (Te=-4010 +85 °C) | {Ta = -10 to +70 ) Unit
MIN, MAX. MIN. MAX.

HLDRQ setup time (to CLK !} tewax 6 5 ns
HLDRQ hold time (from CLK {} tHKkHO 5 5 ns
HLDAK output delay (from CLK T) tokua 2 25 2 20 ns
HLDAK output hold time (from tHKRA 2 25 2 20 ns
CLK T}
Address, etc., delay (from active, from tHzKA 2 25 2 20 ns
CLK T)
Address, etc., delay {from float, from tizka 2 25 2 20 ns
CLKT)
Data delay (from active, from tuzxo 5 25 5 20 ns
CLK !}
Data delay {from float, from CLK {) tuzko 5 25 5 20 ns
DA output delay {from active, from thzKDA 2 25 2 20 ns
CLKT)
DA output delay (from float, from tLzKoA 2 25 2 20 ns
CLKT)
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AC CHARACTERISTICS

AC test input waveform (except CLK)

22V = - 22V
Test points

08V <~ ™=~ 08V

Fﬁ

AC test input waveform (CLK)

40V
3.0V _» 30V
Test points
L7V -« I v A
o6V
txe tkr
AC test output test points
24V ~—_ > 24V
Test points
045V <« T 045V
Test load
Output pin O
of V805
Ce
— CL=100pF

10
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CLOCK TIMING

teyx

CLK ;

RESET TIMING

45V [ hY
Voo ]
- tvR -
tcvka o ]
| txenA_ | WKKR
/ X 4 3 ‘ 4
CLK /
_ 1/ J:L /" \_/ X \_
twar |
tsAKE — 3 THKR =3
RESET \ . 12 e
R R
Clock stop excluding time

1
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MEMORY, I/O ACCESS TIMING

| T | T2 ] T2 |
w N SR
‘ A 2
tuu: fHKA
Note ><
tnxec; _tHkBC
BCYST \ \
tHKDA' tuon' THKDA
DA /] N\ /]
tsavk tHkAY tsAvx tHKAY

o 7 N

150« kD
D15 to DO . S, N S [ S
(Read)
thze0T

D15 to DO
(Write)

D15to DO
(Write)

Note A31- A1, BE1, BEO, R/W, MRQ, ST1, STO0, BLOCK, ADRSERR
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INTERRUPT TIMING

CLK _/__\_/__\: 7 /l_\—/_\_

1snk tHkN |
oo )

— 4
NMI
N

tsik tHx
INT, INTV3
to INTVO

13
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3. PACKAGE DRAWINGS

100 PIN PLASTIC QFP (FINE PITCH) (O014)
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[ 1 . 25
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P100GC-50-7EA
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.08 mm
: : . . A 16.0=0-4 0.630=0.016

(0.003 inch) of its true position {T.P.} at maxi-

mum material condition. - B 14,092 0.551:8:588
c 14.0=02 0.55178:888
D 16.0=04 0.630=00t¢
F 1.0 0.039
G 1.0 0.039
H 0.20%0-10 0.008=0-004
! 0.08 ) 0.003
J 0.5 (T.P.) 0.020 (T.P.)
K 1.0%02 0.039328:832
L 0.5%9-2 0.020-5:848
M 0.15%0-0% 0.006%9-902
N 0.10 0.004
P 1.45 0.057
Q 0.1=0? 0.004=0-004
S 1.7 MAX. 0.067 MAX.
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