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Lyy SGS-THOMSON Z86E11

4K EPROM, Z8 FAMILY MICROCOMPUTER

COMPLETE MICROCOMPUTER

4K BYTES OF EPROM

128 BYTES OF RAM

32 I/O LINES

UPTO60KBYTES ADDRESSABLE EXTERNAL

SPACE EACH FOR PROGRAM AND DATA
MEMORY

s FULLY COMPATIBLE WITH STANDARD ROM
VERSION

m 144-BYTE REGISTER FILE, INCLUDING 124 FDIP4OW
GENERAL PURPOSE REGISTERS, 4 /O PORT
REGISTERS, AND 16 STATUS AND CONTROL
REGISTERS (Ordering Information at the end of the datasheet)

= MINIMUM INSTRUCTION EXECUTION TIME

1us, AT 12MHz

VECTORED PRIORITY INTERRUPTS FOR /O,

COUNTER/TIMERS, AND UART

FULL-DUPLEX UART AND TWO PROGRAMM-

ABLE 8-BiT COUNTER/TIMERS, EACHWITHA ¢ . ic F :

6-BIT PROGRAMMABLE PRESCALER Figure 1 : Logic Functions
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Z86E11

Figure 2 : 40 Pins DIL Configuration.
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GENERAL DESCRIPTION

The Z86E11 microcomputer introduces a new level
of sophistication to single-chip architecture. Com-
pared to earlier single-chip microcomputers, the Z8
offers faster execution ; more efficient use of mem-
ory ; more sophisticated interrupt, input/output and
bit-manipulation capabilities ; and easier system
expansion.

Under program control, the Z8 can be tailored to
the needs of its user. It can be configured as a
stand-alone microcomputer with 4K bytes of inter-
nal EPROM, atraditional microprocessor that man-
ages up to 120K bytes of external memory, or a
parallel-processing element in a system with other
processors and peripheral controllers linked by the
Z-BUS. In all configurations, a large number of pins
remain available for 1/O.

The 4Kx8 on-board EPROM can be programmed
in three modes, Eprom-like, Self programming and
Autoloading. In Eprom-like, the programming pro-
cedure is similar to that for a M2732 (using an

2 L7 855-THOMSON

interface board), with the only exception being for
the programming voltage which must be 12.5V
related to the SGS-THOMSON NMOS-E3 used
technology. Self-programming permits byte-pro-
gramming during normal microcomputer program
execution.

An important facility is the programmable readout
protections which allows the user to inhibit external
access to proprietary program code by programm-
ing 2 non-volatile transistors. These locks can be
reset only by erasing the entire EPROM array.
For its characteristics, the Z86E11 can be con-
sidered as a low cost development tool for the Z8
microcomputer family.

ARCHITECTURE

Z8 architecture is characterized by a flexible /O
scheme, an efficient register and address space
structure and a number of ancillary features that
are helpful in many applications.

Microcomputer applications demand powerful /0O
capabilities. The Z8 fulfills this with 32 pins dedi-
cated to input/output. These lines are grouped into
four ports of eight lines each and are configurable
under software control to provide timing, status
signals, serial or parallel I/O with or without hand-
shake, address/data bus for interfacing external
memory.

Because the multiplexed address/data bus is
merged with the I/O-ariented ports, the Z8 can
assume many different memory and 1/O configura-
tions. These configurations range from a self-con-
tained microcomputer to a microprocessor that can
address 120K bytes of external memory (figure 4).

Three basic address spaces are available to sup-
port this wide range of configurations : program
memory (internal and external), data memory (ex-
ternal) and the register file (internal). The 144-byte
random-access register file is composed of 124
general-purpose registers, four /O port registers,
and 16 control and status registers.

To unburden the program from copying with real-
time problems such as serial data communication
and counting/timing, an asynchronous re-
ceiver/transmitter (UART) and two counter/timers
with a large number of user-selectable modes are
offered on-chip.

Hardware support for the UART is minimized be-
cause one of the on-chip timers supplies the bit
rate.

MICROBLECTRONICS
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ARCHITECTURE (Continued)
Figure 3 : Block Diagram
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PIN DESCRIPTIONS

P0o-PO7. //O Port Lines (input/outputs, TTL com-
patible). 8 lines nibble-programmable that can be
configured under program control for /O or exter-
nal memory interface.

P1¢-P17. /O Port Lines (input/outputs, TTL com-
patible}. 8 lines byte programmable that can be
configured under program control for /O or multi-
plexed address (Ag-A7) and data (Do-D7) lines used
to interface with program/data memory.

P2¢-P27. //O Port Lines (input/outputs, TTL com-
patible). 8 lines bit programmabile. In addition they
can be configured to provide open-drain output.

P30-P37. I/O Port Lines (TTL compatible) 4 lines
input (P30-P33), 4 lines output P34-P37). They can
also be configured as control lines.

AS. Address Strobe (output, active Low). Address
Strobe is pulsed once at the beginning of each
machine cycle. Addresses output via Port 1 for all

external program or data memory transfers are
valid at the trailing edge of AS. Under program
control, AS can be placed in the high-impedance
state along with ports 0 and 1, Data Strobe and
Read/Write.

DS. Data Strobe (output, active Low). Data Strobe
is activated once for each external memory trans-
fer.

RESET. Reset (input, active Low). RESET in-
itializes the Z86xx. When RESET is deactivated,
program execution begins from internal program
location 000CH.

R/W. Read/Write (output). R/W is Low when the
Z86xx is writing to external program or data mem-
ory.

XTAL1, XTAL2. Crystal 1, Crystal 2 (time-base
input and output). These pins connect a parallel-
resonant crystal (8 or 12MHz maximum) or an
external single-phase clock (8 or 12MHz maxi-
mum) to the on-chip clock oscillator and buffer.

. 3
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ADDRESS SPACES

Program Memory. The 16-bit program counter
addresses 64K bytes of program memory space.
Program memory can be located in two areas : one
internal and the other external (figure 4). The first
4096 bytes consist of on-chip EPROM. At ad-
dresses 4096 and greater, the Z86E11 executes
external program memory fetches.

The first 12 bytes of program memory are reserved
for the interrupt vectors. These locations contain
six 16-bit vectors that correspond to the six avail-
able interrupts.

Data Memory. The Z86E11 can address 60K bytes
of external data memory beginning at locations
4096 (figure 5). External data memory may be
included with or separated from the external pro-
gram memory space.

DM, an optional I/O function that can be pro-
grammed to appear on pin P34, is used to distin-
guish between data and program memory space.

Figure 4 : Program Memory Map.

Register File. The 144-byte register file includes
four I/O port registers (R0-R3), 124 general-pur-
pose registers (R4-R127) and 16 control and status
registers (R240-R255). These registers are as-
signed the address locations shown in figure 6.

Z86E11 instructions can access registers directly
or indirectly with an 8-bit address field. The Z86E11
also allows short 4-bit register addressing using the
Register Pointer (one of the control registers). In
this case, the register file is divided into nine work-
ing-register groups, each occupying 16 contiguous
locations (figure 7). The Register Pointer ad-
dresses the starting location of the active working-
register group.

Stacks. Either the internal register file or the exter-
nal data memory can be used for the stack. A 16-bit
Stack Pointer (R254 and R255) is used for the
external stack, which can reside anywhere in data
memory between locations 4096 and 65535. An
8-bit Stack Pointer (R255) is used for the internal
stack that resides within the 124 general-purpose
registers (R4-R127).

Figure 5 : Data Memory Map.
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ADDRESS SPACES (Continued)

Figure 6 : Register File. Figure 7 : Register Pointer.
1]
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« -
3 PORT 3 P3
2 PORT 2 P2 _.1 15
! 110 PORTS 3
0 PORT 0O PO
Figure 8 : Serial Data Formats.
SERIAL INPUT/OUTPUT
Transmitted Data
Port 3 lines P30 and P37 can be programmed as (No Parity)
serial I/O lines for full-duplex serial asynchronous
receiver/fransmitter operation. The bit rate is con- [sp[sP[o-[o<[os [ o[ a2 [D: [ ]ST)

trolled by Counter/Timer 0, with a maximum rate of — e
62.5K bits/second, for the 8MHz version. START BIT
EIGHT DATA BITS

The Z8 automatically adds a start bit and two stop

bits to transmitted data (figure 8). Odd parity is also TWO STOP BITS
available as an option. Eight data bits are always Received Data

transmitted, regardless of parity selection. If parity (No Parity)

is enabled, the eighth bit is the odd parity bit. An

interrupt request (IRQ4) is generated on all trans- sp[p[pe[o:JD.pa [0 [ D: [ Do ] 5T]

mitted characters.
Received data must have a start bit, eight data bits STARTBIT

and at least one stop bit. If parity is on, bit 7 of the EIGHT DATABITS
received data is replaced by a parity error flag. ——— ONESTOPBIT

Received characters generate the IRQ3 interrupt
request.

5
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SERIAL INPUT/OUTPUT (Continued)
Figure 9 : Serial Data Formats (Continued)
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COUNTER/TIMERS

The Z8 contains two 8-bit programmable counter/ti-
mers (To and T1), each driven by its own 6-bit
programmable prescaler. The T+ prescaler can be
driven by internal or external clock sources ; how-
ever, the To prescaler is driven by the internal clock
only.

The 6-bit prescaler can divide the input frequency
of the clock source by any number from 1 to 64.
Each prescaler drives its counter, which decre-
ments the value (1 to 256) that has been loaded
into the counter. When the counter reaches the end
of count, a timer interrupt request, IRQ4 (To) or
IRQs (T1), is generated.

The counters can be started, stopped, restarted to
continue, or restarted from the initial value. The
counters can also be programmed to stop upon
reaching zero (single-pass mode) or to automat-
ically reload the initial value and continue counting
(modulo-n continuous mode). The counters, but
not the prescalers, can be read any time without
disturbing their value or count mode.

The clock source for T+ is user-definable and can
be the internal microprocessor clock, 4MHz maxi-
mum for the 8MHz device and 6MHz maximum for
the 12MHz device, divided by four, or an external
signal input via Port 3. The Timer Mode register
configures the external timer input as an external
clock (1.5MHz maximum), a trigger input that can
be retriggerable or non-retriggerable, or as a gate
input for the internal clock. The counter/timers can
be programmably cascated by connecting the To

6 (37 SGS-THOMSON
Y/, FICRoELESTRONICS

output to the input of T1. Port 3 line P3s also serves
as atimer output (Tout) through which To, T1 or the
internal clock can be output.

11O PORTS

The Z8 has 32 lines dedicated to input and output.
These lines are grouped into four ports of eight
lines each and are configurable as input, output or
address/data. Under software control, the ports
can be programmed to provide address outputs,
timing, status signals, serial /0, and parallel 1/O
with or without handshake. All ports have active
pull-ups and pull-downs compatibie with TTL loads.

Port 1 can be programmed as a byte I/O port or as
an address/data port for interfacing external mem-
ory. When used as an I/O port, Port 1 may be placed
under handshake control. In this configuration, Port
3 lines P33 and P34 are used as the handshake
controls RDY1 and DAV, (ready and data avail-
abie).

Memory locations greater than 4096 are referen-
ced through Port 1. To interface external mem-
ory, Port 1 must be programmed for the multti-
plexed Address/Data mode. If more than 256
external locations are required, Port 0 must output
the additional lines.

Port 1 can be placed in the high-impedance state
along with Port 0, AS, DS and R/W, allowing the Z8
to share common resources in multiprocessor and
DMA applications. Data transfers can be controlled
by assigning P33 as a Bus Acknowledge input and
P34 as a Bus Request output.

Figure 10 : Port 1 Configuration.

8 PORT 1
1/0 or ADg — AD 7

fe——— 7} HANDSHAKE CONTROLS
DAV | AND RDY,
— (P33 AND P3,)

VR001326

Port 0 can be programmed as a nibble /O port, or
as an address port for interfacing external memory.
When used as an 1/O port, Port 0 may be placed
under handshake control. In this configuration, Port
3 lines P32 and P3s are used as the handshake
controls DAVo and RDYp. Handshake signal as-
signment is dictated by the I/O direction of the
upper nibble P04-P07.
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10 PORTS (Continued)

For external memory references, Port 0 can pro-
vide address bits Ag-A11 (lower nibble) or A12-A1s
(lower and upper nibble) depending on the required
address space. If the address range requires 12
bits or less, the upper nibble of Port 0 can be
programmed independently as I/O while the lower
nibble is used for addressing. When Port 0 nibbles
are defined as address bits, they can be set to the
high-impedance state along with Port 1 and the
control signals AS, DS and R/W.

Figure 11 : Port O Configuration.

: : PORT O
: : 1/0 of ADg — AD5

le——— ) HANDSHAKE CONTROLS
DAV 4] AND RDY gy
f———e _J (P3,AND P35)

VROG1327

Port 2 bits can be programmed independently as
input or output. This port is always available for I/O
operations. in addition, Port 2 can be configured to
provide open-drain outputs.

Like Ports 0 and 1, Port 2 may also be placed under
handshake control. In this configuration, Port 3
lines P34 and P3e are used as the handshake
controls lines DAV2z and RDY2 The handshake
signal assignment for Port 3 lines P31 and P3¢ is
dictated by the direction (input or output) assigned
to bit 7 of Port 2.

Figure 12 : Port 2 Configuration.

PORT 2 (1/0}

HANDSHAKE CONTROLS
DAV ; AND RDY
(P3, AND P3g)

VR001329

Port 3 lines can be configured as /O or control
lines. In either case, the direction of the eight lines
is fixed as four input (P30-P33) and four output
(P34-P37). For serial I/O, lines P3p and P37 are
programmed as serial in and serial out respectively.

Port 3 can also provide the following control func-
tions : handshake for Ports 0, 1 and 2 (DAV and

Lyz, 55, THOMSON

RDY) ; four external interrupt request signals
(IRQo-IRQ3} ; timer input and outputUsliv?nals (TN
and TouT) and Data Memory Select (DM).

Figure 13 : Port 3 Configuration.

PORT 3
(1/0 or CONTROL)

[T

VRC01328

INTERRUPTS

The Z8 allows six different interrupts from eight
sources : the four Port 3 lines P3o-P33, Serial In,
Serial Out, and the two counter/timers. These in-
terrupts are both maskable and prioritized. The
Interrupt Mask register globally or individually en-
ables or disables the six interrupt requests. When
more than one interrupt is pending, priorities are
resolved by a programmable priority encoder that
is controlled by the Interrupt Priority register.

All Z8 interrupts are vectored. When an interrupt
request is granted, an interrupt machine cycle is
entered. This disables all subsequent interrupts,
saves the Program Counter and status flags, and
branches to the program memory vector location
reserved for that interrupt. This memory location
and the next byte contain the 16-bit address of the
interrupt service routine for that particular interrupt
request.

Polled interrupt systems are also supported. To
accommodate a polled structure, any or all of the
interrupt inputs can be masked and the Interrupt
Request register polled to determine which of the
interrupt requests needs service.

CLOCK

The on-chip oscillator has a high-gain, parallel-res-
onant amplifier for connection to a crystal or to any
suitable external clock source (XTAL1 = input,
XTAL2 = Qutput).

The crystal source is connected across XTAL1
and XTALZ2, using the recommended capacitors
(C1 < 15pF) from each pin to ground. The specifi-
cations for the crystal are as follows :

— AT cut, series resonant
— Fundamental types, 8MHz and 12MHz
— Series resistance, Rs < 100Q.
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EPROM MODE

Eprom-Like Programming. In this mode, the
microcomputer memory is programmed, using a
standard EPROM programmer, with the same pro-
cedure as for our M2732 (32K bits EPROM). This
made possibie by the following Z86E11 configura-
tion, where P10-P17 are used as 8-bit VO data
(O0-0O7), POo-PO7 and P2¢-P23 are used as 12-bit
Addresses (Ao-A11); the microcomputer must be in
Reset state, forcing the related pin to GND, and the
Clock must be active for the complete operation.

Three other pins are available for that purpose: the
EPM pin on port P32, which allows the microcom-
puter to recognize the Eprom-Like condition when
a high voltage (= 7V) is applied; the Vpp pin on port
P33, which is used to furnish programming voltage
fixed at 12.5V +£300mV; and the CE pin on port P34,
which is used to perform program enable/verify.

For a correct microcomputer set-up, the Vcc must
be applied at least 100ms before the programming
procedure starts, as shown in Figure 14.

Figure 15 : EPROM Programmer Interface Board

Figure 14 : Set-up Waveforms
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A simple interface board, described in Figure 15,
allows programming to be carried out through use
of a standard EPROM-programmer.
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EPROM MODE (Continued)

This board can be used with a general purpose
EPROM programmer without doing particular con-
trols (power consumption, etc.) before starting the
programming procedure.

This means that the board cannot be used with
DATA 1/O programmers. In fact it implements the
above-mentioned controls, giving an error mess-
age and stopping the programming procedure
when, for example, the power consumption of the
Z86E11 is tested. This occurs because the MCU's
power consumption is greater then the consump-
tion of an M2732, due to the on-chip oscillator
running on the microcomputer.

To solve this problem, an agreement with DATA 1/O
has been made with the purpose of designing a
special cartridge for the DATAI/O 29B model, which
use on-board the UNIPAK 2B firmware.

This cartridge, which is able to program the Z86E11
plus its relevant protection, is directly sold by DATA
/0O with the order code 351B-Z8.

Self-Programming. This mode permits pro-
gramming one byte of the on-chip EPROM during
normal microcomputer program execution. The in-
struction to be used is the Load Constant LDC
@RRO0,R2 (operating code D2H).

This instruction allows the standard Z8 to load the
content of the working register R2 into an external
RAM memory allocated in the program memory
space, (the address of the memory location is
pointed by the pair of working registers R0 and R1).
The Z86E11 uses this instruction also to program
the 4K bytes on-chip EPROM.

Addressing one of the on-chip EPROM bytes, using
this instruction, the programming operation takes
place when an high voltage level on the VPP pin
(12.5V + 300mV) is applied.

In this case, both the address and the data memory
are stored internally for the necessary programm-
ing time, where the time is defined by the execution
of 1024 NOP operations (1 NOP operation = 12
external clock pulses). The programming time is
contained between 1ms (12MHz external clock)
and 12ms (1MHz external clock).

As just mentioned, during this time, the CPU is
automatically internally forced to execute NOP in-
structions (operating code FFH), while a RET in-
struction (operating code AFH) is automatically
executed at the end of programming.

Lyz, $55;THOMSON

For a correct program restart is necessary to save
the address of the Load Constant (LDC) next in-
struction in the Stack. This can be done by ioading
into the Stack the return address calling a Subrou-
tine as below, where, to permit a correct return to
the main program, it is necessary to disable the
interrupt before LDC execution.

Dl
CALL WRITE
El

WRITE LDC @RR0,R2
RET (automatically executed)

'y

Autoloading/Verify Facility. The most flexible
way for on-chip EPROM programming is, as we
know, the use of a standard EPROM programmer,
selecting the Eprom-like facility, and using an ap-
propriate interface board (Figure 15).

If, however, the planned operation is only a particu-
lar memory loading into the on-chip EPROM, it is
possible to perform this operation in a much simpler
way, using a board which allows the Z86E11 to read
and load the renamed particular memory, using the
autoloading procedure. Figure 16 shows the auto-
loading program flow-chart.

The software required for this operation is stored in
an external Test-Memory, present in the auto-load-
ing/verify board (IC4, Figure 17) and is listed in
Table 1.

When the microcomputer is forced in Test mode by
applying a high voltage level (= 7V) on the RESET
pin, ports PO and P1 are configured as ad-
dress/data to access the external memory, only if
either the values 00 or 01 are forced on port P2.

At this point, a test on port P2 is executed to decide
if the on-chip EPROM Autolading or verify facility
has to be executed.

Consequently, registers required for the operation
are initialized, data to be compared or stored is
read, and the routine chosen is executed.

The autoloading routine is an intelligent program
which executes a number of overwriting cycles
equal to three times the number of programmming
cycles required to perform a correct byte pro-
gramming (up to a maximum of 25). Thus, the
on-chip 4K EPROM programming time is optimized
and equal to 25 seconds with an 8MHz external
clock.
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EPROM MODE (Continued)

Figure 16 : Autoloading Flow Chart
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EPROM MODE (Continued)

Table 1. Test Memory Exadecimal Code

Addresses

000010 000F | FF FF FF FF FF FF FF
001010 001F | FF FF FC OE E7 EF 00
0020t0002F | E9 40 E6 FF 3C D6 20
0030t0 003F | FF FF FF FF FF FF FF
0040t0004F | AF D2 A6 FF FF FF FF
0050t0 005F | CC 19 C9 FF C2 A4 BO
006010 006F | AB 6B 06 CA F3 3C 20
007010 007F | E4 8B 2E 3C 80 8B FE
0080t0 008F | FF FF FF FF FF FF FF
0090t0009F | FF FF FF FF FF FF FF
00AOt0 OOAF | AF A6 3A 20 6B 06 69
00BOt0OOBF |88 C1 FF FF FF FF FF
00COto0OCF | FF FF FF FF FF FF FF
00DOto OODF | FF FF FF FF FF FF FF
00EOtc OOEF | FF FF FF FF FF FF FF
00FOt0 OOFF |FF FF FF FF FF FF FF

Value
FF FF FF FF FF FF FF FF FF
FA FB 4C CO 8C 20 98 E2 46
AD 88 26 FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF 98 E2
EF D4 E8 06 EF 03 C2 B6 A2
8B 0OC D4 E8 FA FC A0 E6 A0
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FC CB A6 88 C7 69 FC DB A0
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF
FF FF FF FF FF FF FF FF FF

Note: All the other locations of the device were the test-memory is mapped (e.g. 2732 EPROM), between 100H and FFFH, are blank and

contain the exadecimal value FF.

The verify routine is simply a byte-byte comparison
between the external memory and the on-chip
EPROM.

A possible failure, whether in Autoloading or Verify,
produces a high logical level forced on P3s. Simi-
larly, when the operation is finished, the positive
conclusion is underlined, bringing P37 high.

An autoloading/Verify board diagram is shown in
Figure 17, where the Vpp line control is necessary
to not allow high voltage into the device when it has
not yet been supplied. Through this board is also
possible to activate memory readout protection
facility as explained below.

Memory Readout Protection. The protections,
once activated, block reading memory content.
Such reading can be carried out in two ways:

1. Entering Eprom-Like Mode, using the Verify fa-
cility.

2. Entering Test Mode you can execute an external
memory program which allows the on-chip
EPROM reading through LDC instruction execu-
tion.

Programming the first protection bit blocks reading
in Eprom-Like Mode (PROTA on port P1o). Another
protection bit (PROTB on port P0O7) can be acti-
vated when the Z86E11 is in external memory
configuration.

This protection prevents software manipulation of
the external memory by someone who decides to
read the on-chip EPROM content to have a com-
plete understanding of the user application board.

When the Z86E11 works in the external memory
facility, the ports PO and P1 are configurated as an
address/data bus, so that the external memory
instructions can be executed during normal micro-
computer operation. These instructions can be also
an appropriate routine capable of pulling out all the
on-chip memory content, using the LDC instruc-
tion.

When the protection PROTB is activated, any read-
ing attempt of the internal memory content, using
the LDC instruction, is becomes useless because
the data out will be always "FFH".

Consequently this protection activation inhibits the
LDC instruction execution from external to internal
memory.

11
Lz, 353THOMEON
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EPROM MODE (Continued)

Board
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ing

Autoloadi

Figure 17

Ui’y x 8

i

81y
NOILO3L0¥d N3

VR001347

jLLiog

LT W "
5 IMS
Te T«
¥J[LT _ gI[et
u| 2z _.._._; £
ano zwix 1vixOza
711 70d  810ud
k2 iz Jrzkz e Hm_ Hﬁ s7] Sod
11V 0IV 67 BY ONS 21 M a9 _ = Zog
9z|2ECENA  LOfgy 7T i _ o tog
124 [N ] - T ot OV IgT _ 1] %0d %zq
As+ Bz|f8eenn SOy gl 517z ‘ o T 2
T A KD Vi 8V aNo 30 B Y2d
| orgr 4 ML 61] 40 0T 2] ¢ Szd
7|%Y torey ! vz 31| %0 90177 | M9 %4
g m« ﬁwm Zi o m« B Sl Mm mm V1 £ QM Lzd
0 3 ¥ 4 1 )y
Z{ev vo/z5can Zn evig 150 4 ey S0 R
712 Auonan Adonan 2¥[3 3120 e 20[7 Z e 2
6]\ viva 130 W7 5|0 0y 7Z] o!d
arlov 0l At 5z ovig =00 0afz = %o
EY] 30 M dD a0
0z 0z QNH I v%d50 w4 Scd ¢4
6] (618 |£
AG+ -
]
= :
.\mﬂ& overet LC T
=7 SLBH

MICROELECTRONICS

‘;i SGS-THOMSON

12

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ZB86E11

EPROM MODE (Continued)

The protections are activated by programming 2
non-volatile transistors simply forcing 10V for a
time more than 100ms on the desired pin, on
condition that the microcomputer is in Reset state,
the Clock signal is present and the EPM pin is not
set.

If a complete protection is desired, both protections
must be programmed.

A simple diagram for readout protection activation
is shown in Figure 18.

To disable protections, a device exposure to short-
wave ultraviolet light is required. In this way, also
the on-chip EPROM content is erased. The
EPROM array needs to be completely erased be-
fore its reprogramming and protection enabling.

Figure 18 : Readout Protection Activation
Diagram

+5¢ —— Ve
20pfF ' GND

it + XTAL1
20pF =

i} T XTAL2

 — -

st IPROTA
E—"—.__—— PROTB
1

INSTRUCTION SET NOTATION

Addressing Modes. The following notationis used
to describe the addressing modes and instruction
operations as shown in the instruction summary.

IRR Indirect register pair or indirect working-
register pair address

Irr Indirect working-register pair only

X Indexed address

DA Direct address

RA Relative address

M Immediate

R Register or working-register address

r Working - register adress only

Ir Indirect working-register address only

RR Register pair or working register pair
address

Symbols The following symbols are used in
describing the instruction set.

dst Destination location or contents
src Source location or contents
cc Condition code (see list)
Indirect address prefix
SP Stack pointer (control registers 254-255
PC Program counter
FLAGS Flag register (control register 252)
RP Register pointer (control register 253)
IMR Interrupt mask register

(control register 251).

Assignment of a value is indicated by the symbol
"¢<". For example,

dst « dst + src

indicates that the source data is added to the
destination data and the result is stored in the

ov e . A .
| destination location. The notation "addr(n)" is used
VROO0133 to refer to bit "n" of a given location. For example,
dst (7)
refers to bit 7 of the destination operand.
Flags. Control Register R252 contains the foliow-
ing six flags :
o g o
C|Z|S|V|D|HF2|F1
s Signflag  CLZISIVIPIH]
v Overflow flag
D Decimal-adjust flag ~ F1 user flag
H Half-carry flag F2 user flag
Aftected flags are indicated by :
o] Cleared to zero
1 Set to one
* Set or cleared according to operation
- Unaffected
X Undefined
(N7 SGS-THOMSON 13
Y/, SICROELECTRONICS

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



ZB6E11

CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True

o111 C Carry C=

1111 NC No Carry C=0

0110 z Zero Z=1

1110 Nz Not Zero Z=0

1101 PL Plus S=0

0101 MI Minus S=

0100 ov Overtlow V=

1100 NOV No Overflow V=0

0110 EQ Equal Z=

1110 NE Not Equal Z=

1001 GE Greater than or Equal (SXORV) =

0001 LT Less than (SXORV) =1

1010 GT Greater than [ZOR (S XOR V)] =0
0010 LE Less than or Equal [ZOR (S XOR V)] =1
1111 UGE Unsigned Greater than or Equal C=0

o1 ULt Unsigned less than C=1

1011 UGT Unsigned greater than (C=0ANDZ=0)=1
0011 ULE Unsigned less than or equal (CORZ)=1

0000 Never true
. &7, 55 THomsoN
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INSTRUCTION FORMATS Figure 21 : Three-Bytes Instruction Format.
Figure 19 : One-Byte Instruction Format. oPC l MODE
ADC, ADD, AND, CP,
LD, OR, SBC, SUB,
src OR 1110 src TCM. TM. XOR
INSTRUCTION FORMATS dst OR f 1m0 | ot
OPC CCF, DI, El, IRET, NOP,
RCF, RET, SCF
| ast | orc INCr OPC | MODE
ADC, ADD, AND, CP,
ast or [mo [ ast | F5%oR st0, sub,
VALUE TCM, TM, XOR
Figure 20 : Two-bytes instruction Format.
MODE | 0OPC LD
CLR, CPL, DA, DEC, src OR 1110 src
opc [MODE DECW, ING, INCW, 7
POP, PUSH, RL, RLC st OR | 1110 | ot
dstisrc OR ‘ 110 |dst/srcl R RAG. SRASWAP
MODE | OPC LD
oPG
dst/src X
dst or [ 1110 [ ast | JroALLANDIRECT)
ADDRESS
OPC SRP
cc OPC JP
VALUE
DAy
DA
OPC | MODE ADC, ADD, AND, CP,
OR, 8BC, 5UB, TCM,
dst src TM™, XOR
oPc CALL
DAy
DAL
MODE | OPC LD, LDE, LDEI, LDG,
dst/src | src/dst Loc
dsvsrc OPC
sro/dst OR | 1110 I st I LD
dst | OPC LD
VALUE
dsi/CCJ opPC DJINZ, JR
RA

&7 SGS-THOMSON
Y/, NMIiCROELECTRONCS

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Z86E11

Instruction Addr Mode Ogcytt):e Flags Affected Izsgu':ﬁ ?n Addr Mode Ogc):'t:ede Flags Atfected
" an ration
and Operation ast sc HX ¢ z s v oo H pe dst src HeX) ¢ z 5 v D H
ADC dst, src Note 1) 10 ++ 0 -+ rooIm %
dst« dst +src’+ C (Note F’( Fri :g
ADD dst, src - e s . r=0-F
dst < dst + src (Nate 1) od 0 )r( X 8;
o LD dst, src A Irr E3 o oo
AND dst, src PR dst « src
dst « dst AND src (Note 1) 5[] - 0 - - L e
R IR E5
CALL dst DA D6 R Im Es
SPeSR-2 IRR oa " T T T T R Im E7
@8SP « PC ; PC « dst R R F5
CCF -
EF - ..o LDC dst, src r Irr c2 oL L.
C«NOTC dst « src I 1 D2
CLR dst R BO LDCI dst src
dste0 R 81 dst < sro I'rfr "frr gg Coe Lo
re—r+1;mer+1
COM dst R -
dst «— NOT dst IR 61 LDE dst, src r Irr 82 o o
dst « src irr r 92
CP dst, src e
dst - src (Note 1) ALY T LDEI dst, src Ir I 83
dst « src Irr Ir a3 - e - e
DA dst R 40 e e x L rer+1;merm+1
dst « DA dst IR 41
NOP FF - - - - - -
DEC dst R 00 ...
dst — dst- 1 IR 01 pruibag - S (Notet) 4[] - * * 0 - -
DECW dst RR 80 e e
dst < dst - 1 IR gl gs?'zd% op R 50
or SPSP+1 R 51
MR (7) - 0 8F - - - - PUSH src R 70
P-1;@SP ) oo T T
DJNZ . dst SP+«+SP-1;@ SP« src R
rer-1 RCF
itre0 RA A Co CF 0 - -
PC « PC +dst -
Range : + 127, - 128 RET AF oL
- PC«— @SP;SP«SP+2
OF - - - - - -
IMR (7) « 1 R 0 ... .
AL dst R 5
' 5 R 10
INC dst r=0-F . . . _ e e e
dst e dst + 1 A 20 RLC ast R 11
IR 21
R EQ .
R dst Lope] b} Coe
INCW dst RR A0 . > 9 E1
dst « dst + 1 IR A1 A co
o RRC dst IR &1 -
FLAGS « @SP; SP « SP +1 BF e e x w
g . SBC dst, src e . .
PC « @SP;SP' SP+2; : (Note 1) 3[ ] 1
IMR (7) — 1 dst «dst-src-C
JP cc, dst DA cD
if ccis true RR 0:3%' Fo - Note : 1.These instructions have an identical set of addressing
PC « dst modes, which are encoded for brevity. The first opcode nibble is
found in the instruction set table above. The second nibble is
JR cc, dst B expressed symbolically by a 3 in this table, and its value is found in
if ccis true, RA c E-o- - - the following table to the left of the applicable addressing mode pair.
PC « F_’C +dst c=0- For example, the opcode of an ADC instruction using the addressing
Range : + 127, - 128 modes r (destination) and Ir (source) is 13.
% ;N7 SGS-THOMSON
Y7, MICRoELCTROMES

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



Z86E11

. Addr Mode Opcode Flags Affected Addr Mode
Instruction Lower
and Operati (?1‘;‘:) Opcode Nibble
dst src CZSVDH dst sre
SCF
Ce1 DF 1 - - - - - r r
SRAdstE‘ DO . vg r tr
R R
SRP src
RP « src Im 3 T T 0T R R
SuBdetoc Mown) 2 s R_™
SWAP dst R O x+-x -
TCM dst, src R
(NOT dsf) AND src (Note 1) 6 - 0 - -
™ -
451 AND Src MNotet) 7 -0
XOR dst, src . .
dst < dst XOR src (Note 1) B ° o - -

Note : 1.These instructions have an identical set of addressing
modes, which are encoded for brevity. The first opcode nibble is
found in the instruction set table above. The second nibble is
expressed symbolically by a J in this table, and its value is found in
the following table to the left of the applicable addressing mode pair.
For example, the opcode of an ADC instruction using the addressing
modes r (destination) and Ir (source) is 13.

17
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CONTROL REGISTERS
R240 SIO R244 TO
Serial /O Register Counter/Timer 0 Register

(FOH ; Read/Write)
[or]oeJos[oJos [0 [ 01 [ s ]

l . SERIAL DATA (Do = LSB)

R241 TMR
Timer Mode Register
(F1n ; Read/Write)

[Dr]oeJos]pe] 2a[0: [ D1 [ 6 ]

0=NO
Tour MODES \\ FUNCTION
NOT USED = 00 1=LOAD T,
T, OUT = 01
T, 0UT =10
INTERNAL 0-DISABLE T,
CLOCK OUT = 11 COUNT
1-ENABLE T,
COUNT
Tw MODES
EXT. CLOCK 0-NO
INPUT Z 00 FUNCTION
GATE INPUT = 01 1=LOAD T,
TRIGGER INPUT.
-10
(NON-RETRIG- 0= DISABLE T,
GERABLE) COUNT
TRIGGER INPUT 1= ENABLET,
-1 COUNT

(RETRIGGER-
ABLE)

R242 T1
Counter Timer 1 Register
(F2n ; Read/Write)

[p-]os] 000 TR [D: T o]

L

R243 PRE1
Prescaler 1 Register
(F3n ; Write Only)

D [D:]D: ] s |

T, INITIAL VALUE (WHEN WRIT-
TEN) (Range : 1-256 DECIMAL 01-

EX)
T, CURRENT VALUE (WHEN
READ)

[o:]oe]o: [

L COUNT MODE
0 =T, SINGLE-PASS
1=T, MODULO-N

CLOCK SOURCE

1 =T, INTERNAL

0 =Ti EXTERNAL TIMING INPUT
{Tw) MODE

PRESCALER MODULO
(RANGE : 1-64 DECIMAL 01-00
HEX)

(F4n ; Read/Write)
[o:]oe]os]oe]os o] Di [ o ]

L

R245 PREO
Prescaler 0 Register
(F5w ; Write Only)

[p-]oe[os o [oe [R: i s )

t

R246 P2M
Port 2 Mode Register
(F6n ; Write Only)

[o-]oeJos o Jos Jo: o [0

L

R247 P3M
Port 3 Mode Register
(F7y ; Write Only)

[or]pe]osToa o[ Oef 01 [ o]

Q0
01
10
"

To INITIAL VALUE (WHEN WRITTEN)
(Range : 1-256 DECIMAL 01-00 HEX)
To CURRENT VALUE (WHEN READ)

COUNT MODE
0 = To SINGLE-PLASS
1= To MODULO-N

RESERVED
PRESCALER MODULO

{RANGE : 1-864 DECIMAL 01-00
EX)

P2-P2; VO DEFINITION
0 DEFINES BIT AS QUTPUT
1 DEFINES BIT AS INPUT

0 PORT 2 PULL-UPS OPEN DRAIN
1 PORT 2 PULL-UPS ACTIVE

RESERVED
0P32=INPUT  P35=OUTPUT
1 Paz = P35 =
DAVORDYO RDY0/DAVO
P33 = INPUT P34 = OUTPUT
)} P33=INPUT  P34=DM

P33 - P34-
DAVI/RDY1 ROY1/DAVT
0P31= INPUT  P36=OUTPUT
(Tw} (Tour)

1P31 = P36 =
DAVZ/RDY2 RDY2/0AV2
0P30=INPUT P37 = OUTPUT
1P30=SERIAL P37 = SERIAL
IN

0 PARITY OFF

1 PARITY ON

18+
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CONTROL REGISTERS (Continued)

R248 PO1M
Port 0 and 1 Mode
Register
(F8w ; Write Only)

[o-]oe[oe o] ou 0. [ B: [ 6]

PO, - PO, MODE PO, - PO, MODE
OUTPUT = 00 00 = OUTPUT
INPUT = 01 | 01-INPUT
Arz~ Ars = 1X 1X = Ag- An

EXTERNAL
MEMORY STACK
SELECTION
TIMING 0 = EXTERNAL
NORMAL =0 1 - INTERNAL
EXTENDED = 1

P1,- P1; MODE
00 = BYTE OUTPUT
01 = BYTE INPUT

10 = ADo - AD,
11 = HIGH-IMPED-

ANGE
ADo - AD7,

AS, DS, RW,
Ao~ Aw, Arz - Ars
IF SELECTED
R249 IPR
Interrupt Priority Register
(F9n ; Write Only)
D, [Ds [ Ds [0 [0 [P P: D]
RESERVED :] INTERRUPT
IRQ3, IRQS5 PRIORITY
PRIORITY RESERVED = 000
(GROUP A) C>A>B=001
0-IRQS5 > IRQ3 A>B>GC=010
1= IRQ3 > IRQS A>C>B=011
B>C> A-100
IRQO, IRQ2 C>B>A=101
PRIORITY B>A>C =110
(GROUP B) RESERVED = 111
0 = IRQ2 > IRQO
1 = IRQO > IRQ2
{RO1, IRQ4
PRIORITY
(GROUP C)
0=IRQ1 > IRQ4

1 =IRQ4 > IRQ1

R250 IRQ
Interrupt Request
Register
(FAW ; Read/Write)

[o-ToeJ o [o.[oe [ [ B [ Do |

RESERVED .J ‘ IRQO = P3; INPUT
Do = IRQO)

IRQ1 = P3; INPUT

IRQ2 = P3, INPUT

IRQ3 = P30 INPUT,
SERIAL INPUT

IRQ4 = To, SERIAL
OUTPUT

IRQS =T

R251 IMR
Interrupt Mask Register
(FBo ; Read/Write)

o, [Ds [ Ds [ D.JDs [ 0: 01 [ o]

L

1 ENABLES IRQO-IRQS
Do = IRQO)

o =
RESERVED
1 ENABLES INTERRUPTS

R252 FLAGS
Flag Register
(FCH ; Read/Write)

[o-ToeJos o[ Ds [ [ Bi [ s ]

L USER FLAG F1
L USERFLAGF2

HALF CARRY FLAG
DECIMAL ADJUST FLAG
OVERFLOW FLAG

SIGN FLAG

ZERO FLAG

CARRY FLAG

R253 RP

Register Pointer

(FDu

; Read/Write)

[o-]osJos[oe] Ds [ D: [ P: [ s ]

o]
REGISTER rJ

POINTER
s,

[

R254 SPH
Stack Pointer
(FE# ; Read/Write)

o [D:[D:JD.JD: [ 0o 0. [ Dn]
\

: DON'T CARE

STACK POINTER UPPER
BYTE (SPs - SP1s)

R255 SPL
Stack Pointer
(FFH ; Read/Write)

[o-]oeoe

D.

D: [ D: [D: [0

|

STACK POINTER LOWER
BYTE (SPs - SP))

o7 SE:THOMN
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OPCODE MAP

Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B (o] D E F
6,5 6,5 6.5 6,5 10,5 10,5 10,56 10,5 6.5 6.5 12/10.5[12/10,0 6,5 12/10,0 8.5
0 | DEC | DEC | ADD | ADD | ADD | ADD | ADD | ADD | LD LD {DJNZ| JR LD JP | INC

Ry 1R, n, fy, Irz Rz, Ry [ IR, Ry | Ry, IM | IRy, IM | 1, Rz r2, Ry rnRA | cc, RA | r, IM | cc, DA r
6,5 6,5 6,5 6,5 10,5 10,5 10,5 10,5

1 RLC | RLC | ADC | ADC | ADC | ADC | ADC | ADC
R, IR, f, fz n, . Rz, Ri | IR, R | R, IM | iRy, IM

6,5 6.5 6,5 6.5 10,5 10,5 10,5 10,5
2 INC INC | SUB | SUB | SUB | SUB | SUB | SUB
Ry IRy r,r 2 Rz, Ry | IR, Ry | Ry, IM | IR, IM
8,0 6,1 6,5 65 10,5 10,5 10,5 10,5
3 JP SRAP | SBC | SBC | SBC | SBC | SBC | SBC
RR, M m,r mre | Re, Ry | IR, Ry [ Ry, IM | IR, IM
85 8,5 6,5 65 10,5 10,5 10,6 10,5

4 | DA DA | OR | OR | OR | OR | OR | OR
Ry IR, e | e | Ry Ry [ IR4R, [ R, IM | IR, M

10,5 | 10,5 6,5 6.5 10.5 | 10.5 | 10,5 [ 10,5
5 | POP | POP | AND | AND | AND | AND { AND | AND
Ry IR, 2 | mie | Ry Ry | IR Ri | Ri M | 1Ry, IM
6,5 65 6,5 6,5 10,5 | 10,5 | 10.5 | 10,5
6 | COM [ COM | TCM | TCM | TCM | TCM | TCM | TCM
R, IR, nrz | rdre | Ry, Ry | IRz, Re | Ay, IM | IRy, IM

%
i 10/12.1{12/14,1 6.5 6,5 10,5 10,5 10,5 10,5
o 7 |PUSH|PUSH| T™M | TM | TM | TM | ™M | T™
2 Rs IR, fofz r.re | R Ry | IRz, Ry | Ry, IM | IRy, IM
f 10,5 10,5 12,0 18,0 6,1
& 8 |DECW|DECW/| LDE | LDEI Dt
2 RR: IR, o 0me | e, Iz
8,5 6,5 12,0 18,0 6.1
9| AL RL | LDE | LDEI El
R iR, Tz Iy Irz, lrry
10,5 10,5 B, 5 6.5 10,5 10,5 10,5 10,8 14,0
A |INCW |INCW | CcP | cP CP | CP | CP cpP RET
RR, IRy 2 r, ez Rz, R: | IR, Ry [ Ri,IM | IR, IM
6,5 6.5 8,5 6,5 10,5 10,5 10,5 10,6 18,0
B | CLR | CLR | XOR | XOR | XOR | XOR | XOR | XOR IRET
R IR, r, rz r, i Rz, Ry | IRz, Ry | Ry, M | IRy, IM
85 8.5 12,0 18,0 10,5 6,5
C [ RRC | RRC | LDC | LDCI LD RCF
Ry IR, mdre | oI, dere n, X, Az
6,5 6,5 12,0 18.0 20.0 20,0 10,5 6,5
D | SRA | SRA | LDC | LDCI |CALL* CALL| LD SCF
R iR, 2, Iy Iz, Irry IRRy DA 2 X, Ry
6,5 6,5 6,5 10,5 10,5 10,5 10,5 6,5
E | RR RR LD LD LD LD LD CCF
Ry IR, .tz R, Ry | IR, Ry | R, IM | IR, IM
6,7 8,7 8,5 10,5 6,0
F |swap|swap LD LD J J NOP
R IR, I, re Re, IR, v l v

Byte: per I—ALJ @ f—2‘] E El]

Instruction Legend: R = 8 bit address

EXECUTION - = 4 bi
CYCLES | ==_— PIPELINE CYCLES o aadress rese
P | R2 or R2 = Src address
Re R | MNEMONIC Sequence: Opcode, First Operand._Second Operand
FIRST OPERAND SECOND OPERAND Note : The blank areas are not defined.

Note : * 2-byte instruction fetch cycle appears as a 3-byte instruction.

20/ - y
Lyz, S5 THOMSON
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ABSOLUTE MAXIMUM RATINGS*

Symbol Parameter Value unit
Voltage on any pin relative to ground -0.3t07.0 \
Ta Operating Ambient Temperature Oto 70 ‘C
Tsta Storage Temperature -65 to 150 ‘C

Note : Stresses above those listed under "Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress rating
only and functional operation of the device at these or any other conditions above those indicated in the operational sections of these

specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

TEST CONDITIONS

The characteristics below apply for the following
standard conditions, unless otherwise noted. All
voltages are referenced to GND. Positive current
flows into the reference pin.

Figure 22 : Test Circuits

Standard test conditions are as follows :
— +45 <Vcc< +55V

— GND =0V

-0 C<Tas+70C

£ SGS-THOMSON
Y/, MICROELECTROMGS

Test Load 1 External Clock Interface Circuit
+5V .y L5y
29K
FROM OUTPUT ﬁW 5K 1.5K
UNDER TEST 741504 l 741504
cL
ocx —-D" + XTAL2
150pF 250 IN _L
P l HA I C | =15pFMAX
- - VR0O01332 : XTAL1
T C . =15pFMAX
= VRO01334
Test Load 2
+5v
18K
FROM QUTPUT
UNDER TEST
100
soprI s
= L VROO01333
21
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Z86E11

DC CHARACTERISTICS

Symbol Parameter Min. Max. unit Condition
Von Clock input High Voltage 3.8 Vee v Driven by External Clock Generator
Veu Clock Input Low Voltage -0.3 0.8 \' Driven by External Clock Generator
Vin nput High Voltage 2.0 Vee \
ViL Input Low Voltage -0.3 0.8 \%
VRH Reset Input High Voltage 3.8 Vee \
VR Reset input Low Voltage -0.3 0.8 \
Vou Output High Voltage 24 \ lon= -250uA
VoL Output Low Voltage 0.4 \% loL = +2.0mA
i |Input Leakage -10 10 PA | OV < Vin<+5.25V
loL Output Leakage -10 10 pA OV < ViN < +5.25V
lir Raset Input Current -50 HA Vee= +5.25V, VR = OV
lcc Vee Supply Current 180 mA
Iep Vep Supply Current 30 mA |CE=Vy
Vep EPROM Programming Voltage 12.2 12.8 \'
Notes:
1. Vce must be applied simultaneously with or before Vep and removed simultaneously with or after Ver. The EPROM must not be
2. i'Ir']r?ee ﬁgxzrrgﬁ;r;ﬁowggg Uglrrageb\zg'i'ghwr:;y g; aa;t;?etg (t‘ootl;'ga\?:gpeinné?;icr;;c:r:)tgorgr‘:n?i?\g?se 13V, Care must be taken when

switching the Ver supply to prevent overshoot exceeding its maximum specification.

EXTERNAL 1/0 OR MEMORY, READ WRITE AND CLOCK CYCLE TIMING

. Z86E11/86MHz Z86E11/12MHz
N Symbol Parameter Notes
Min. | Max. | Equation | Min. | Max. | Equation

1 Toa@s) Address Valid to AS T Delay 50 Tec - 75 35 Tec - 50 1,2, 3

2 | Toasy AS T to Address Float Delay 70 Tec - 55 45 Tec - 40 1,23

3 | Toasom O:“g to Read Data Required 360 | 4Teg - 140 220 |4Tpc-110| 1,2.3,4

4 | Twas AS Low Width 80 Tec - 45 55 Trc - 30 1,2, 3

5 | Toazps) Address Floatto DS | 0 3Tpc - 125 0 3Tec - 65 1

6 | Twosr DS (Read) Low Width 250 2Tpc - 90 185 2Tec-55 | 1,2,3,4

7 | Twosw DS (Write) Low Width 160 3Tpc-175| 110 3Tpc-120| 1,2,3,4

8 | Toosmon) \?Sij to Read Data Required 200 | Tpc-55 130 | Tec-40 | 1,2,3.4

9 | Tuonos) ‘I?i?:: Data to DS { Hold o 0 ’

10 | Toos(a) DS 7 to Address Active Delay | 70 Tec - 55 45 Tec - 30 1,2,3

11 |Toosias)y | DS TtoAS | Delay 70 Tec - 75 55 Tec - 55 1,2,3
2 N7 SGS-THOMSON

Y/, MICROELEGTROMIGS
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Z86E11

EXTERNAL 1/O OR MEMORY, READ WRITE AND CLOCK CYCLE TIMING (Continued)

Z86E11/8MHz Z86E11/12MHz
N° Symbol Parameter Notes
Min. | Max. | Equation | Min. | Max. | Equation
12 | Torwps) | R/W Validto AS T Delay 50 Tpc - 65 30 Tpc - 50 1,2,3
13 | Toosirw, | DS T to RAW Not Valid 60 Tec - 75 35 Tec - 50 1,2,3
14 | Toowipsw) mgfe;jf‘g;’lg';d o DS 50 Tec-55 | 35 Tec-40 | 1,2,3
15 | Toosow BZaI, to Write Data Not Valid | 74 5Tpc - 215| 45 5Tpc-160| 1,2,3
16 | Toaom Q‘;‘;L‘?rssdv\?:ﬁ } 0 Read Data 410 |Tec - 45 255 |Tpc-30 | 1,2,3,4
17 | Toasps) | AS Tto DS | Delay 80 55 1,2,3

Notes : All values in ns.

Test Load 1.

Timing numbers given are for minimum TeC.

Also see clock cycle time dependent characteristics table.
When using extended memory timing add 2 TeC.

pwro=

Figure 23 : External /O or Memory Read/Write Timing.

R/W P X

-—12—]

PoR;TAO. >< ><

||= 3
PORT 1 X AD-AT7 00-07 N [
Ll—u l— 2 ——f 9
AS
8 1
4 —
l—5—+ 6
DS
(READ) -
le 10 =
PORT 1 >< AO-A7 >< D0-D7 OUT IX]
15
f— 14 —-]
.
_ S —
0S N
(WRITE) VR001204
23
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Z86E11

ADDITIONAL TIMING TABLE

. Z286E11/8MHz | Z86E11/12MHz
N Symbol Parameter Unit | Notes
Min. Max. Min. Max.
1 Tpc Input Clock Period 125 1000 83 1000 ns 1
2 Tre, Tre Clock Input Rise And Fall Times 25 15 ns 1
3 Twe Input Clock Width 37 26 ns 1
4 | Twrine Timer Input Low Width 100 70 ns 2
5 {Twrine Timer Input High Width 3Tpc 3Tpc ns 2
6 | Tern Timer Input Period 8Tpc 8Tpc ns 2
7 Trmin: TETIN Timer input Rise And Fall Times 100 100 ns 2
8a | Tww Interrupt Request Input Low Time 100 70 ns 2,3
8b | TwwL Interrupt Request input Low Time 3Tec 3Tec ns 2,4
9 TwiH Interrupt Request input High Time 3Tec 3Trc ns 2,3
Notes :
1. Clock timing references uses 3.8V for a logic "1" and 0.8 for a logic "0".
2. Timing reference uses 2.0V for a logic “1" and 0.8V for a logic "0".
3. Interrupt request via Port 3 (P3-P3a).
4, Interrupt request via Port 3 (P3o).
Figure 24 : Additional Timing.
1 3
CLOCK \
2 ) 3
7
TIN k
4 [}
[
IRQN f
s s VR001205

24
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Z86E11

HANDSHAKE TIMING
X Z86E11/8MHz | Z86E11/12MHz | Unit
N Symbol Parameter Notes
Min. Max. Min. Max.
1 Tspipav) Data In Setup Time 0 0 ns
2 THoIDAY) Data In Hold Time 230 160 ns
3 Twoav Data Available Width 175 120 ns
4 Tooavirrpyy | DAV L Input to RDY 1 Delay 175 120 ns 1,2
5 Topavorroy) | DAV | Output to RDY | Delay 0 0 ns 1,3
6 TooavirrDy) | DAV T Input to RDY T Delay 175 120 ns 1,2
7 Tooavor(roy) | DAV T Output to RDY T Delay 0 0 ns 1,3
8 Tobopav; | Data Out to DAV | Delay 50 30 ns 1
9 Torovpavy | Rdy | Input to DAV T Delay 0 200 0 140 ns 1
Notes :
1. Test Load 1. 3. Output handshake
2. Input handshake. 4, All timing references use 2.0V for a logic "1" and 0.8V

Figure 25 : Input Handshake Timing.

for a logic "0".

Power ed by | Cmi ner

DATA IN >< DATA IN VALID ><
fe——— 1 2
e 3
DAV A
{INPUT)
SR—) «1 6
RDY
(OUTPUT) x
VR001206
Figure 26 : Output Handshake Timing.
DATA OUT DATA OUT VALID
fa——8 —]
DAV
(OUTPUT)
S 7
joo— 9 ——enf
RDY
(INPUT)
VR001207
26
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Z86E11

Figure 27 : 40-Lead Ceramic Windows Dual in Line Package (B)

. mm inches
Dim.
P Min | Typ | Max | Min | Typ {Max
A 53.40 2.102
N I ol o . i i B [14.50 14.90(0.571 0.587
wl o . N1 C 390 5.08 |0.154 0.200
1M g ! Pl L D [3.40 0.134]
E |050 1.78 {0.020 0.070
} el N e3 48 26 1.900
A F 229 2.79 [0.090 0.110
G |040 0.55 10.016 0.022
| [1.27 1.52 |0.050] 0.060
. L o022 0.31 }0.009 0.012
21 M |152 2.49 |0.060 0.098
N
—_—f — [3a)
> NT | O 100 | 0 107
. I~ 20 P [15.40 15.80{0.606 0.622
OUC o000 000 O OO or
romeon Q 5.71 0.225
& |9.45 9.85 |0.372 0.388
ORDERING INFORMATION
Type Description Frequency Range Package
Z86E11F1 4K EPROM 8MHz 0to+70C FDIP40 (Ceramic Glass Lens)
Z86E11AF1 4K EPROM 12MHz Oto+70°C FDIP40 (Ceramic Glass Lens)
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Information furnished is believed to be accurate and reliable. However, SGS-THOMSON Microelectronics assumes no resgonsability for the
consequences of use of such information nor for any infringement of patents or other rights of third parties which may resuit from its use. No
license is granted by implication or otherwise under any patent or patent rights of SGS-THOMSON Microelectronics. Specifications mentioned
in_this publication are subject to change without notice. This publication supersedes and replaces all informations previously supplied.
SGS-THOMSON Microelectronics Broducts are not authorized for use as critical components in lite support devices or system without express
written approval of SGS-THOMSON Microelectronics.

© 1991 SGS-THOMSON Microelectronics — Printed in Italy — All Rights Reserved
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