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INS8070-Series Microprocessor Family

General Description

The INSB070-Series of microprocessors (hereinafter
referred to as the 70-Series Family) is intended for use
in systems requiring the economy of a single chip, the
flexibility of multiprocessing bus architecture and the
power of 16-bit arithmetic operations.

Designed for simplicity and low-cost implementation
for stand-alone multiprocessing and DMA systems, the
members of the 70-Series family include:

“INSBOTO - 64 Bytes of RAM, no ROM
-INSBOT2 - 64 Bytes of RAM, 2.5K ROM

The 70-Series family comprises bus-oriented micro-
processors with on-board ROM and RAM and built-in
multi-processing logic. Low-cost systems containing
data may occupy the same bus and still run at full
speed, as their external bus requirements are confined
to the occasional access of data. Such systems include
terminals, intelligent peripherals and multiprocessing
systems (e. g., the solution of polynomials in real-time).

For very high-volume users, the instruction set, ROM
and RAM size may be tailored to fit the necessary
apptications.

The 70-Series family is fabricated using National's
Standard N-channel, silicon gate, depletion load, MOS

——sd@chnalogy, All the devices are housed in standard 40-

~fip.dual-in-line packages.
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Features

B On-Board ROM

B On-Board RAM (Executable)

B 8-Bit Data Bus

B 16-Bit Address Bus (64K Addressing Capability)
B Comprehensive Set of 8 and 16-Bit Arithmetic,

Logic and Stack Manipulation Instructions

B Hardware 16 x 18 Bit Multiply (37 ps) and Divide
(42 us)

Built-in Multiprocessing and DMA Logic

tnterfaces with Memory and Standard INS8080
Peripherals at Any Clock Speed

B On-Chip Clock Generation

Single Instruction Character Search and Single
Instruction ASCll to Decimal Conversion

B Full Hardware and Software Development Systems
Available on STARPLEX ™ and ISE ™

Single 5-Volt Supply
B MICROBUS™ Compatible
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70-Series Family to MICROBUS Configuration
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Absolute Maximum Ratings

Max. Voltage to Any Input with Respect to GND .... -0.5V tc +7.0V

Operating Temperature......................
Storage - Temperature...............oooeun...

0°C to +70°C

-65°C to 70°C

NOTE: Maximum ratings indicate limits beyond which permanent
damage may occur. Continuous operation at these limits is not
intended and should be limited to those conditions specified under

DC electrical characteristics.

DC Electrical Characterisitics
(Ta = 0°C to +70°C, Ve = +5V +5%)

Parameter

Min.

Typ

Max

Units

Conditions

INPUT SPECIFICATIONS

All Input Pins Except Vcc and GND,
NRST, and Sense inputs SA and SB
{See Note 1))

Logic 1 Input Voltage

2.0

Logic O Input Voltage

0.8

Inputs with Schmitt Trigger

Input Stage (NRST, SA, SB)
V1 + Positive Going Threshold
Voltage

2.4

VT - Negative Going Threshold
Voltage

0.8

Hysteresis (V11 - V1-)

0.2

Input Capacitance (All pins except Vcc
and GND)

pF

Supply Current Icc

100 mA

mA

Ta =25°C
OQutputs unloaded

NOTE 1. SA and $B are not buffered by the Schmitt Trigger inthe interrupt path and meet the normal Input Voltage

specifications when used as Interrupt Inputs.

OUTPUT SPECIFICATIONS

TRI-STATE® Pins (NWDS, NRDS, DB7-DBO,
AD15-ADQ0)

Logic 1 Qutput Voltage 2.4 louT = -100 pA

Logic 0 Output Voltage 0.4 lout = 1.6 mA

TRI-STATE Output Current +10 uA 0 < Vour < Vce
FLAG 1-3, NENOUT

Logic 1 Output Voltage Voe -1 lout = -100 pA

Logic 1 Output Voltage 1.5 oyt = -1 mA

Logic 0 Output Voltage 0.4 lout = 1.6 mA
NBREQ

Logic 0 Output Voltage 0.4 A lout = 1.6 mA

Logic 1 Qutput Gurrent +10 A O0<Vout<Vcc
XouT

Logic 1 Output Voltage 2.4 lout = -100 uA

Logic 0 Qutput Voltage 0.4 lout = 1.6 mA




AC Electrical Characteristics
(Ta = +25°C, Vgo = +5V £5%, GND = OV)

Parameter Min. Typ Max. Unit | Test Conditions
{See Note)

EXTERNAL MEMORY
fx (Input Frequency) 1.0 4.0 MHz Note: tx is the pericd
(1)

fx of the XIN input.
When fx = dMHz,

tx = 250ns.

Read Cycle

tRD 4tx-50 4tx ns

tasR tx-150 tx ns

tAHR tx- 75 tx ns

tps 400 €00 ns

toH ¢] ns

tap 2tx ns

tHBREQ -50 25 ns

tHNENIN 0 ns

Write Cycle

twRr 3tx-100 3tx ns

tasw 2tx-150 2tx ns

tAHw tx- 50 tx ns

tws 2tx-200 2tx ns

twH tx- 50 tx ns

tAD 2tx ns

tHBREQ -50 25 ns

IHNENIN 0 ns

EXTERNAL READ/WRITE See Figure 3

CYCLE EXTENSION

tp1 (HOLD) Read Cycle 2tx ns

Write Cycle tx ns
tw (HOLD) © ns
ts (HCLD) 2tx ns
tp2 (HOLD) 3tx ns
tp3 (HOLD) 4tx ns

Capacitances

Qutput Load (Xout) 30 pF

All Other Output Pins 75 pF

Timing Waveforms




Timing Waveforms
Write Cycle

NBREQ

—

NENOUT

tHNENIN —P| |-€— I‘*—*l tHBREGQ
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VALID ADDRESS

/ 77 7 777
ADDRESS / HIGH IMPEDANCE /K
A B B S A i

4 4 Ld L4 L4

| HIGH IMPEDANCE
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DATA 7 V4 V4 / / Fd Vi 4 14 7 L4 r
HIGH IMPEDANCE VALID DATA /HIGH IMPEDANCE
output /A ¢ L/ /4 4 4
tws
e — g twH
WRITE CYCLE {fx = 4MHz max) taH = tx ns typ tao = 2tx ns typ
twRr = 3ix ns typ tws = 2ix ns typ thereQ ~ 50 typ
tas = 2tx ns typ twH = tx ns typ tHNENIN = O 1*8
Read Cycle
NBREQ \ f
NENOUT
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READ CYCLE (fx = 4MHz max)

tas = tx ns typ to
tx =1
™
tan = tx ns typ ta
trD = 4ix ns typ tHNENIN = 0 tH

H = 0
D = 2tx ns typ
arReQ ~ 50 typ e







