NEC Electronics Inc.
PRELIMINARY INFORMATION

Description

The uPD70108 (V20) isa CMOS 16-bit microprocessor
with internal 16-bit architecture and an 8-bit external
data bus. The uPD70108 instruction set is a superseét of
the uPD8086/8088; however, mnemonics and execution
times are different. The uPD70108 additionally has a
powerful instruction set including bit processing,
packed BCD operations, and high-speed multiplication/
division operations. The uPD70108 can also emulate
the functions of an 8080 and comes with a standby
mode that significantly reduces power consumption. It
is software-compatible with the uPD70116 16-bit
microprocessor.

Features

O Minimum instruction execution time:

250 ns (at 8 MHz)

Maximum addressable memory: 1 Mbytes
Abundant memory addressing modes

14 x 16-bit register set

101 instructions

Instruction set is a superset of uPD8086/8088
instruction set

Bit, byte, word, and block operations

Bit field operation instructions

Packed BCD operation instructions
Multiplication/division instructions execution time:
4 us to 6 us (at 8 MHz)

High-speed block transfer instructions:

1 Mbytes/s (at 8 MHz) -
High-speed calculation of effective addresses:
2 clock cycles in any addressing mode
Maskable (INT) and nonmaskab!e (NMI)
interrupt inputs

IEEE-796 bus compatible interface

8080 emulation functions

CMOS technology

Low power consumption

Standby function

Single power supply
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O 5 MHz or 8 MHz clock

Ordering Information

Part : Max Frequency
Number Package Type of Operation
pPD70108C-5 40-pin plastic DIP 5 MHz
uPD70108C-8 40-pin plastic DIP 8 MHz
uPD70108D-5  40-pin ceramic DIP 5 MHz
uPD70108D-8 40-pin ceramic DIP 8 MHz
uPD70108G-5 52-pin flat pack 5 MHz
uPD70108G-8 52-pin flat pack 8 MHz

Pin Functions

Some pins of the uPD70108 have different functions
according to whether the microprocessor " :sed in a
small- or large-scale system. Other pins :_..ction the
same way in either type of system.

A1s - Ag [Address Bus]

For small- and large-scale systems.

The CPU uses these pins to output the middle 8 bits of
the 20-bit address data. They are three-state output
and become high impedance during hold acknowledge.

AD7 - ADg [Address/Data Bus]
For small- and large-scale systems.

Thg CPU uses these pins as the time- multlplexed
address and data bus. When high, an AD bit is a one;
when low, an AD bit is a zero. This bus contains the
lower 8 bits of the 20-bit address during T1 of the bus
cycle and is used as an 8-bit data bus during T2, T3
and T4 of the bus cycle.

Sixteen-bit data I/0 is performed in two steps. The low
byte is 'sgnt first, followed by the high byte. The
address/ a bus is a three-state bus and can be at a
high orlaiigvel during standby mode. The bus will be high
|mpedance during hold and interrupt acknowledge
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Pin Ildentification

No. Symbol Direction Function

1 IC* : Internally connected

2-8 A4 - Ag Out Address bus, middle bits

9-16  AD7-ADg In/Out - Address/data bus

17 NMI In Nonmaskable interrupt
input

18 INT In Maskable interrupt input

19 CLK In Clock input

20 GND Ground potential

21 RESET In Reset input

22 READY In Ready input

23 POLL In Poll input

24 INTAK (QS1) Out Interrupt acknowledge
output (queue status bit
1 output)

25 ASTB (QSp) Out Address strobe output
(queue status bit 0
output)

26 BUFEN (BSp) Out Buffer enable output
(bus status bit 0 output)

27 BUFR/W (BS;) Out Buffer read/write output
(bus status bit 1 output)

28 10/M (BSy) Out Access is 1/0 or memory
(bus status bit 2 output)

29 WR (BUSLOCK) Out Write strobe output (bus
lock output)

30 HLDAK (RQ/AKy)  Out Holdacknowledgeoutput,

(In/Out)  (bus hold request input/
acknowledge output 1)
3 HLDRQ (RQ/AKp)  In Hold request input (bus
(In/Out)  hold request input/
acknowledge output 0)

32 RD Out Read strobe output

33 S/ILG In Small-scale/large-scale
system input

34 LBSg (HIGH) Out Latched bus status output
0 (always high in
large-scale systems)

35-38 Ayg/PS3- Out Address bus, high bits or

A1g/PSy processor status output

39 "~ Agg Out Address bus, bit 15

40 Voo Power supply

Notes: * IC should be connected to ground.

Where pins have different functions in small- and large-
scale systems, the large-scale system pin symbol and
function are in parentheses.

Unused input pins should be tied to ground or Vpp to
minimize power dissipation and prevent the flow of poten-
tially harmful currents.

NMI [Nonmaskable Interrupt]
For small- and large-scale systems.

This pin is used to input nonmaskable interrupt
requests. NMI cannot be masked by software. This
input is positive edge triggered and can be sensed
during any clock cycle. Actual interrupt processing
begins, however, after completion of the instruction in
progress.

The contents of interrupt vector 2 determine the
starting address for the interrupt-servicing routine.
Note that a hold request will be accepted even during
NMI acknowledge.

This interrupt will cause the uPD70108 to exit the
standby mode.

INT [Maskable Interrupt]
For small- and large-scale systems.

This pin is an interrupt request that can be masked by
software.

INT is active high level and is sensed during the last
clock of the instruction. The interrupt will be accepted
if the system is in interrupt enable state (if the interrupt
enable flag IE is set). The CPU outputs the INTAK
signal to inform external devices that the interrupt
request has been granted.

If NMI and INT interrupts occur at the same time, NMI
has higher priority than INT and INT cannot be
accepted. A hold request will be accepted during INT
acknowledge.

This interrupt causes the uPD70108 to exit the standby
mode.

CLK [Clock]

For small- and large-scale systems.

This pin is used for external clock input.

RESET [Reset]
For small- and large-scale'systems.

This pin is used for the CPU reset signal. It is an active
high level. Input of this signal has priority over all other
operations. After the reset signal input returnsto a low

level, the CPU begins execution of the program starting
at address FFFFOH.

In addition to causing normal CPU start, RESET input
will cause the uPD70108 to exit the standby mode.
READY [Ready]

For small- and large-scale systems.

When the memory or I/O device being accessed
cannot complete data read or write within the CPU
basic access time, it can generate a CPU wait state
(Tw) by setting this signal to inactive (low level) and
requesting a read/write cycle delay.

If the READY signal is active (high level) during either
the T3 or Tw state, the CPU will not generate a wait
state. : ,
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POLL [Poll]
For small- and large-scale systems.

The CPU checks this input upon execution of the POLL
instruction. If the input is low, then execution continues.
If thé input is high, the CPU will check the POLL input
every five clock cycles until the input becomes low
again.

The POLL and READY functions are used to syn-
chronize CPU program execution with the operation of
external devices.

RD [Read Strobe]
For small- and large-scale systems.

The CPU outputs this strobe signal during data read
from an |I/O device or memory. The IO/M signal is used
to select between I/0 and memory. The signal’s output
is three state and becomes high impedance during
hold acknowledge.

S/LG [Small/Large]
For small- and large-scale systems.

This signal determines the operation mode of the CPU.
This signal is fixed at either a high or low level. When
this signal is a high level, the CPU will operate in small-
scale system mode, and when low, in the large-scale
system mode. A small-scale system will have at most
one bus master such as a DMA controller device on the
bus. A large-scale system can have more than one bus
master accessing the bus as well as the CPU,

Pins 24 to 31 and pin 34 function differently depending
on the operating mode of the CPU. Separate nomencla-

ture is adopted for these signals in the two operation
modes. iy -~

Function

Pin No. S/L&-high S/LG-low
24 INTAK 0S4
25 ASTB 0Sg
2% BUFEN BSp
27 BUFR/W - BS4
28 10/M BS;
29 WR BUSLOCK
30 HLDAK RO/AK;
3 HLDRQ RO/AKp
34 LBSg Always high

INTAK [Interrupt Acknowledge]
For small-scale systems.

The CPU generates the INTAK signal low when it
accepts an INT signal.

Theinterrupting device synchronizes with thi's signaland
outputs the interrupt vector to the CPU via the data bus
(AD7 - ADg).

ASTB [Address Strobe]

For small-scale systems.

The CPU outputs this strobe signal to latch address
information at an external latch.-

BUFEN [Buffer Enable]
For small-scale systems.

This is used as the output enable signal for an external
bidirectional buffer. The CPU generates this signal during
data transfer operations with external memory or
I/0O devices or during input of an interrupt vector.

BUFR/W [Buffer Read/Write]
For small-scale systems.

The output of this signal determines the direction of
data transfer with an external bidirectional buffer. A
high output causes transmission from the CPU to the
external device; a low signal causes data transfer
from the external device to the CPU. '

10/M [10/Memory]
For small-scale systems.

The CPU generates this signal to specify either 1/0
access or memory access. A high-level output specifies
I/0 and a low-level signal specifies memory.

IO/M’s output is three state and becomes high
impedance during hold acknowledge.

WR [Write Strobe]

For small-scale systems.

The CPU generates this strobe signal during data write
to an 1/0 device or memory. Selection of either 1/0 or
memory is performed by the 10/M signal.

WR’s outputis three state and becomes high impedance
during hold acknowledge.

HLDAK [Hold Acknowledge]
For small-scale systems.

The HLDAK signal is used to indicate that the CPU
accepts the hold request signal (HLDRQ). When this
signal is a high level, the address bus, address/data
bus, and the control lines become high irjxpedance.

HLDRQ [Hold Request] g
For small-scale systems. 2

Thisinput signal is used by external dev-ices torequest

the CPU to release the address bus, address/data bus,
and the control bus.






