Universal
Peripheral
Controller

Features

m Complete slave microcomputer, for
distributed processing use.

m Unmatched power of Z8 architecture and
instruction set.

m Three programmable 170 ports, two with
optional 2-Wire Handshake.

m Six levels of priority interrupts from eight
sources: six from external sources and two
from internal sources.

m Two programmable 8-bit counter/timers

General Description

The 28590 Universal Peripheral Controller
(UPC) is an intelligent peripheral controller
for distributed processing applications (Figure
3). The UPC unburdens the host processor by
assuming tasks traditionally done by the host
(or by added hardware), such as performing
arithmetic, translating or formatting data, and
controlling 170 devices. Based on the Z8
microcomputer architecture and instruction

set, the UPC contains 2K bytes of internal pro-
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Figure 1. Z8590 UPC Logic Functions
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each with a 6-bit prescaler. Counter/Timer
TOis driven by an internal source, and
Counter/Timer T1 can be driven by internal
or external sources. Both counter/timers are
independent of program execution.

m 256-byte register file, accessible by both the
master CPU and UPC, as allocated in the
UPC program.

m 2K bytes of on-chip ROM for efficiency and
versatility.

gram ROM, a 256-byte register file, three 8-bit
1/0 ports, and two counter/timers.

The UPC offers fast execution time, an
effective use of memory, and sophisticated
interrupt, 170, and bit manipulation. Using
a powerful and extensive instruction set
combined with an efficient internal
addressing scheme, the UPC speeds
program execution and efficiently packs
program code into the on-chip ROM.
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Figure 2. Z8590 UPC Pin Configuration
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General Description (Continued)

An important feature of the UPC is an inter-
nal register file containing 1/0 port and con-
trol registers accessed both by the UPC pro-
gram and indirectly by its associated master
CPU. This architecture results in both byte
and programming efficiency, because UPC
instructions can operate directly on 1/0 data
without moving it to and from an accumulator.
Such a structure allows the user to allocate as
many general purpose registers as the applica-
tion requires for data buffers between the CPU
and peripheral devices. All general-purpose
registers can be used as address pointers,
index registers, data buffers, or stack space.

The register file is logically divided into 16
groups, each consisting of 16 working
registers. A Register Pointer is used in con-
junction with short format instructions,
resulting in tight, fast code and easy task
switching.

Communication between the master CPU

and the register file takes place via one group
of 19 interface registers addressed directly by
both the master CPU and the UPC, or via a
block transfer mechanism. Access by the
master CPU is controlled by the UPC to allow
independence between the master CPU and
UPC software.

The UPC has 24 pins that can be dedicated
to 170 functions. Grouped logically into three
8-line ports, they can be programmed in many
combinations of input or output lines, with or
without handshake, and with push-pull or
open-drain outputs. Ports 1and 2 are bit-
programmable; Port 3 has four fixed inputs
and four outputs.

To relieve software from coping with real-
time counting and timing problems, the UPC
has two 8-bit hardware counter/timers, each
with a fixed divide-by-four, and a 6-bit pro-
grammable prescaler. Various counting modes
may be selected.

Figure 3. Functional Block Diagram



General Description (Continued)

In addition to the 40-pin standard configura-
tion, the UPC is available in four special con-
figurations:

m A 64-pin RAM development version with
external interface for up to 4K bytes of RAM
and 36 bytes of internal ROM permitting
down-loading from the master CPU.

m A Protopack RAM version with a socket for

up to 2K bytes of RAM, with 36 bytes of
internal ROM permitting down-loading from
the master CPU.

Pin Description

A/D. Address/Data (input). A Low on this pin
defines information on the data bus as an
address. A High defines the information

as data.

CS. Chip Select (input, active Low). A Low
enables the UPC to accept address or data
information from the master CPU during a
write cycle or to transmit data to the master
CPU during a read cycle. This line is usually
generated from higher bits of the address
lines.

DBO-DB7. Data Bus (bidirectional). This bus is
used to transfer address and data information
between the master CPU and the UPC.

PIO-P17, P20P27, P30-P37. I/O Port Lines
(bidirectional, TTL compatible). These 24 lines
are divided into three 8-bit 1/0 ports and may
be configured in the following ways under pro-
gram control:

PIO-PI17. Port 1 (input/output—as output it can
be push-pull or open-drain). Bit-programmable
Parallel 1/70.

P20-P27. Port 2 (input/output—as output, it can

Functional Description

Address Space. On the 40-pin UPC, all
address space is committed to on-chip
memory. There are 2048 bytes of mask-
programmed ROM and 256 bytes of register

Z8590UPC

m A 64-pin ROM development version with
external interface for up to 4K bytes of ROM
and no internal ROM.

m A Protopack ROM version with a socket for
2K bytes of ROM and no internal ROM.

This range of versions and configurations
makes the UPC compatible with most system
peripheral device control considerations.

be push-pull or open-drain). Bit-programmable
Parallel 170.

P30-P37. Port 3 (four inputs, four outputs).
Parallel 170, handshake control, timer 1/0, or
interrupt control.

PCLK. Clock (input). TTL-compatible clock
input, 4 MHz maximum. This signal does not
need to be related to the master CPU clock.

RD. Read (input, active Low). A Low enables
the master CPU to read information from the
UPC. Raising the voltage on this pin above
Vae>will force the UPC into test mode.

WAIT. Wait (output, active Low, open-drain).
When the CPU accesses the UPC register file,
this signal reguests the master CPU to wait
until the UPC can complete its part of the
transaction.

WR. Write (input, active Low). A Low on this
pin enables the master CPU to write informa-
tion to the UPC. A simultaneous Low on RD
and WR resets the UPC. It is held in reset as
long as WR is Low.

file. 1/0 is memory-mapped to three registers
in the register file. Only the Protopack and
64-pin versions of the UPC can access external
program memory. See the section entitled
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Functional Description (Continued)

"Special Configurations" for complete descrip-
tions of the Protopack and 64-pin versions.
Program Memory. Figure 4 is a map of the 2K
on-chip program ROM. Even though the archi-
tecture allows addresses from 0 to 4K, behav-
ior of the device above program address 2047
(7FFH) is not defined. The first 12 bytes of pro-
gram memory are reserved for the UPC
interrupt vectors. For the Protopack and 64-pin

Figure 4. Program Memory Map

versions, the address space is extended to 4096
bytes. In the RAM versions, addresses OCH
through 2FH are reserved for on-chip ROM.

Register File. This 256-byte file includes three
170 port registers (1-3H), 234 general-purpose
registers (6-EEH), and 19 control, status and
special 1/0 registers (OH, 4H, 5H, and
FO-FFH). The functions and mnemonics
assigned to these register address locations
are shown in Figure 5. Of the 256 UPC
registers, 19 can be directly accessed by the
master CPU; the others are accessed indirectly
via the block transfer mechanism.

The 1/0 port and control registers are
included in the register file without differen-
tiation. This allows any UPC instruction to
process 1/0 or control information, thereby
eliminating the need for special 170 and con-
trol instructions. All general-purpose registers
can function as accumulators, address
pointers, or index registers. In instruction exe-

Figure 5. Register File Organization

cution, the registers are read when they are
defined as sources and written when defined as
destinations.

UPC instructions may access registers
directly or indirectly using an 8-bit address
mode or a 4-bit address mode and a Register
Pointer. For the 4-bit addressing mode, the file
is divided into 16 working register groups,
each occupying 16 contiguous locations
(Figure 6). The Register Pointer (RP) addresses
the starting point of the active working-register
group, and the 4-bit register designator sup-
plied by the instruction specifies the register
within the group. Any instruction altering the
contents of the register file can also alter the
Register Pointer. The UPC instruction set has a
special Set Register Pointer (SRP) instruction
for initializing or altering the pointer contents.

Stacks. An 8-bit Stack Pointer (SP), register

R255, is used for addressing the stack,
residing within the 234 general-purpose



Functional Description (Continued)

28590 UPC

THE LOWER NIBBLE
OF THE REGISTER FILE
ADDRESS (0101) IS
PROVIDED BY THE
INSTRUCTION

Figure 6. Register Pointer Mechanism

registers, address location 6H through EFH.
PUSH and POP instructions can save and
restore any register in the register file on the
stack. During CALL instructions, the Program
Counter is automatically saved on the stack.
During UPC interrupt cycles, the Program
Counter and the Flag register are automati-
cally saved on the stack. The RET and IRET
instructions pop the saved values of the Pro-
gram Counter and Flag register.

Ports. The UPC has 24 lines dedicated to
input and output. These are grouped into three
ports of eight lines each and can be con-
figured under software control as inputs, out-
puts, or special control signals. They can be
programmed to provide Parallel 170 with or
without handshake and timing signals. All out-
puts can have active pullups and pulldowns,
compatible with TTL loads. In addition, they
may be configured as open-drain outputs.

Port 1. Individual bits of Port 1 can be con-
figured as input or output by programming

Port 1 Mode register (P1M) F8H. This port is
accessed by the UPC program as general
register 1H. It is written by specifying address
1H as the destination of any instruction used to
store data in the output register. The port is
read by specifying address 1H as the source of
an instruction.

Port 1 may be placed under handshake con-
trol by programming Port 3 Mode register
(P3M) F7H. This configures Port 3 pins P33
and P34 as handshake control lines DAVi and
RDYi for input handshake, or RDYi and DAVi
for output handshake, as determined by the
direction (input or output) assigned to bit 7 of
Port 1. The Port 3 Mode register also has a bit
that programs Port 1 for open-drain output.

Port 2. Individual bits of Port 2 can be con-
figured as inputs or outputs by programming
Port 2 Mode register (P2M) F6H. This port is
accessed by the UPC program as general
register 2H, and its functions and methods of
programming are the same as those of Port 1
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Functional Description (Continued)

Port 3 pins P3i and P3g are the handshake
lines DAV2 and RDY2, with the direction (input
or output) determined by the state of bit 7 of
the port. The Port 3 Mode register also has a
bit used to program Port 2 for open-drain
output.

Port 3. This port can be configured as 170 or
control lines by programming the Port 3 Mode
register. Port 3 is accessed as general register
3H. The directions of the eight data lines are
fixed. Four lines, P3o through P33, are inputs,
and the other four, P34 through P37, are out-
puts. The control functions performed by Port
3 are listed in Table 1.

Counter/Timers. The UPC contains two 8-bit
programmable counter/timers, each driven by
an internal 6-bit programmable prescaler.

The T1 prescaler can be driven by internal
or external clock sources. The TO prescaler is
driven by an internal clock source. Both
counter/timers operate independently of the
processor instruction sequence to relieve the
program from time-critical operations like
event counting or elapsed-time calculation. TO
Prescaler register (PREO) F5H and T1 Pre-
scaler register (PRE1) F3H can be programmed
to divide the input frequency of the source
being counted by any number from 1 to 64. A

Function Line Direction Signal
f P3i In dav2/rdy?2
Handshake Y P33 In DAVi/RDY;j
I P34 Out RDYi/DAV]
I P36 Out RDY2/DAV2
UPC Interrupt ggo :: :Egs
* i "
Request 1 P33 n pins
Counter/Timer & P3i In TN
1 P36 out  tout
F P35 Out INT
Master cPU I+ "2 In INTACK
I P30 In IEI
1 P37 Out IEO
Test Mode P35 Out A/D

T3q, P3j, and P33 can always be used as UPC interrupt
request inputs, regardless of the configuration
programmed.

Table 1. Port 3 Control Functions

counter register (F2H or F4H) is loaded with a
number from 1 to 256. The corresponding
counter is decremented from this number each
time the prescaler reaches end-of-count. When
the count is complete, the counter issues a
timer interrupt request; IRQ4 for TO or IRQ5
for Tl. Loading either counter with a number
(n) results in the interruption of the UPC at the
nth count.

The counters can be started, stopped,
restarted to continue, or restarted from the ini-
tial value. They can be programmed to stop
upon reaching end-of-count (Single-Pass
mode) or to automatically reload the initial
value and continue counting (Modulo.-n Con-
tinuous mode). The counters and prescalers
can be read at any time without disturbing
their values or changing their counts. The
clock sources for both timers can be defined as
any one of the following:

m UPC internal clock (4 MHz maximum)
divided by four.

m External clock input to Counter/Timer Tl
via P3i (1 MHz maximum).

m Retriggerable trigger input for the UPC
internal clock divided by four.

m Nonretriggerable trigger input for the UPC
internal clock divided by four.

m External gate input for the UPC internal
clock divided by four.

Interrupts. The UPC allows six interrupts from
eight different sources as follows:

m Port 3 lines P3o, P32, and P33.
m The master CPU(3).
m'The two counter/timers.

These interrupts can be masked and globally
enabled or disabled using Interrupt Mask
Register (IMR) FBH. Interrupt Priority Register
(IPR) F9H specifies the order of their priority.
All UPC interrupts are vectored.

Table 2 lists the UPC's interrupt sources,
their types, and their vector locations in pro-
gram ROM. Interrupt Request IRQ6 is
dedicated to master CPU communications.



Functional Description (Continued)

Name Source

iRQo EOM, XERR, LERR
IRQi DAVj, IRQi

IRQ2 DAV2, IRQ2, Tin
IRQ3 IRQ3, IEI

IRQ4 TO

IRQ5 T1

78590 UPC

Vector

Location Comments
0,1 Internal (RO Bits 0, 1,2)
2,3 External (P33) 1 Edge Triggered
4,5 External (P3j) 1 Edge Triggered
6,7 External (P3q) 1 Edge Triggered
8,9 Internal
10,11 Internal

Table 2. Interrupt Types, Sources, and Vector Locations

Interrupt Requests IRQj, IRQ2, and IRQ3 are
generated on the falling transitions of external
inputs P33, P3p and P3o. Interrupt Requests
IRQ4 and IRQ5 are generated upon the timeout
of the UPC's two counter/timers. When an
interrupt request is granted, the UPC enters an
interrupt machine cycle. This cycle 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.

The UPC also supports polled systems. 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.

Following any hardware reset operation, an
El instruction must be executed to enable the
setting of any interrupt request bit in the
IRQ register. Interrupts must be disabled prior
to changing the content of either the IPR
(F9H) or the IMR (FBH). DI is the only instruc-
tion that should be used to globally disable
interrupts.

Master CPU Register File Access. There are
two ways in which the master CPU can access
the UPC register file: direct access and block
access.

Direct Access. Three UPC registers—the Data
Transfer Control (OH), the Master Interrupt
Vector (FOH), and the Master Interrupt Control

(FEH)—are mapped directly into the master
CPU address space. The master CPU accesses
these registers via the addresses shown in
Table 3.

UPC Address

Decimal Hex Identifier Address
0] H DTC Xxx11000
5 5H DIND

@5* * @5H** xxx 11
240 FOH MIvV Xxx10000
254 FEH MIC xxx 11O
4n DSCO 00000
n+1 DSC1 50000001
n w2 DscC2 0000
n+3 DSC'3 xxO00I1
n+4 DsC4 xxO0100
n+5 DSC5 xxxOOIOI
n+6 DSC6 »x00110
n+7 DsC7 xxOO0111
n+8 DSsC8 xx0l000
n+9 DSC9 xxOIOOI
n+ 10 DSCA xxxOIOIO
n+ 11 DSCB xxxOI0I1
n+ 12 DscC xxxOll0O
n+ 13 DSCD xxxOllOI
n+ 14 DSCE xxx0I110
n+15 DSCF xxxOlll

x = don't care
*n is the value in the IRP x 16
*"Master CPU accesses the register address in Register 5.

Table 3. Master CPU/UPC Register Map
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Functional Description (Continued)

The master CPU also has direct access to 16
registers known as the DSC (Data, Status,
Command) registers. The DSC registers are
numbered 0 through F (DSCO-DSCF). These
registers can be any 16 contiguous register file
registers beginning on a 16-byte boundary.
The base address of the DSC register group is
designated by the IRP (I/0 Register Pointer),
which is bits D4-D7 of the Data Transfer Con-
trol register (OH). Figure 7 shows how the
register address is made up of the 4-bit IRP
field, concatenated with the low order 4-bits of
the address from the master CPU.

Block Access. The master CPU may transmit

or receive blocks of data via address xxxI 1111.

When the master CPU accesses this address,
the UPC register pointed to by the Data
Indirection register is read or written. The
Data Indirection register is incremented, and
the Limit Count register is decremented, for
example, when the master CPU issues a read
or write to address xxxI 1111 while the Data
Indirection register contains the value 33H.
The operation causes register 33H to be read
or written and the Data Indirection register to
be incremented to 34H. This scheme is well
suited to Block 1/0 Instructions and allows the
master CPU to efficiently read or write a block
of data to or from the UPC.

The Limit Count register (04H) is
decremented and is used to control the
number of bytes to be transferred by master
CPU block accesses. If the master CPU
attempts a read or write to the UPC after the
Limit Count register reaches 0, the access is

Special Configurations

There are two piggyback and two 64-pin ver-
sions of the UPC. These versions are iden-
tical to the 40-pin UPC with the following
exceptions:

m Internal ROM is totally omitted from the
64-pin development (Z8591) and piggyback
ROM (Z8593) versions.

not completed, the LERR bit (D2) of the Data
Transfer Control register is set (indicating a
limit error), and the LERR error causes an
IRQq interrupt request.

The IRP field of the Data Transfer Control
register, the Data Indirection register, and the
Limit Count register are not directly accessible
to the master CPU and therefore must be set
by the UPC. This allows the UPC to protect
itself from master CPU errors and frees the
master CPU from tracking the UPC's internal
data layout.

| D?;P6jD, |[P4|P3|D,j D, IDO|

ADDRESS FROM CPU
JA7'AB' A5 A4 A3'A2'AL Ap |

[F?Re RS R4'R3 Ri qu

REGISTER
FILE

Figure 7. DSC Register Addressing Scheme

m All but 36 bytes of internal ROM are omitted
from the 64-pin RAM (Z8592) and piggyback
(RAM) (Z8594) versions.

m The memory address and data lines are buf-
fered and brought out to external pins or to
the socket on the piggyback.

m Control lines for the external memory are
also provided.



Special Configurations (Continued)

The 64-pin version of the UPC allows the
user to prototype the system in hardware with
an actual UPC device and to develop the code
intended to be mask programmed into the
on-chip ROM of the 40-pin UPC for the pro-
duction system. The 64-pin or piggyback RAM
versions of the UPC are extremely versatile
parts. Memory space can be extended to 4K
bytes on the 64-pin version by using external
RAM/ROM for all but 36 bytes of the UPC's
memory space. This memory can then be
down-loaded from the master CPU using a
bootstrap program stored in the 36 bytes
(C-2F). Figure 8 is a memory map for the
64-pin RAM version.

><TERNAL
RAM

PROGRAM MEMORY

BOOTSTRAP ROM INTERNAL
ROM

}

I EXTERNAL

ZUPC INTERRUPT
VECTORS RAM

Figure 8. UPC RAM Version Memory Map

64-Pin and Piggyback Pin Functions. Forty of
the pins on the 64-pin and piggyback versions
have functions identical to those of the 40-pin
version. The remaining 24 pins have additional
functions described below. (Figures 9 through
1 show the 64-pin and piggyback versions' pin
functions and pin assignments.)

Ac-Ah. Program Memory Address Lines (out-
put). These lines are identical in all 64-pin and
RAM versions in the piggyback. They are used
to address 4K bytes of external UPC memory.

Z8590UPC

DO-D7. Program Data (input). Data is read in
from the external memory on these lines. The
RAM version also writes external memory
through this bus.

IACK. Interrupt Acknowledge (output, active
High). This signal is active whenever an inter-
nal UPC interrupt cycle is in process.

MAS. Memory Address Strobe (output, active
Low). This address strobe is pulsed once for
each memory fetch to interface with quasi-
static RAM.

MDS. Memory Data Strobe (output, active
Low). This signal is Low during an instruction
fetch or memory write.

DBr P1r
db6 P16
db5 P15
db4 P14

DQS: o o >PORT 1
db2 P12
DB, P1l
DBO P10
e < AID P2t
AND RESET | 78591 F%
WR Z8592 P25

CONTROL cs P24 PORT 2
WAIT P23
iNT OR P35 P22
INTACK OR P32 P2i
INTERRUPT IEI OR P30 P20
IEO OR P37 P34
Do P33

o1 P36 | PORT 3
d2 P3i
EXTERNAL D3 A0
DATA \ o, AL
d5 a2
46 a3
o/ ad

SYNC As >E><T
EXTERNAL IACK OR MR/W a6 ADD.
CONTROL MAS a7
MDS A8
a9
PCLK Al0
ALl
+5V GND

Figure 9. Z8591/78592 UPC Logic Functions
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Special Configurations (Continued)

MR/W. Memory Bead/Write (output RAM ver-
sions only). This signal is High when the UPC
is fetching an instruction and Low when it is
loading external memory.

P3i[ 64 >5V
P3sL 2 63 O pclk
P27[ 3 62 ]P37/IEQ
Pel 4 61 O P3o/IEI
P25[ 5 60 ] P35/INT
p2«H 6 59 0 P32/INTACK
p23[ 7 58 ] rd
P22L 8 57 0 WR
P2i[ 9 56 ] mo
P2oL 10 55 O ¢s
P33[ 11 54 ] WAIT
P34H 53 J db7
P1r[ 13 52 ]1db6
Pled 14 51 O db5
P1s[ 15 78592 50 ] db4
PUL 16 UPC 49 J db3
P13[ 17 48 ] gnd
Pl2L 18 47 -3 db2
Pli[ 19 46 DB
PloC 20 45 jpBo
p/[ 24 44 ] SYNC
gL 22 43 0 MAS
o5 23 42 ] MDS
pac 24 41 ) MR/W/IACK
o[ 5 40 D0
Aid 26 39 4 oy
az2[ 27 38 ]d2
Aad 28 37 J a3
AL 29 36 ]An
AsL 0 35 d AL
AS[ 31 34 1a9
ArL 2 B d

Figure 10. Z8591/78592 UPC Pin Configuration

Addressing Modes

The following notation is used to describe the
addressing modes and instruction operations as
shown in the instruction summary.

R Register or working-register address

r Working-register address only

IR Indirect-register or indirect working-register
address

Ir Indirect working-register address only

SYNC. Instruction Sync (output, active Low),
This signal is Low during the clock cycle just
preceding an opcode fetch,

o]

+5V 1 ] 40 P3!
PCLK 27 ] 39 P36
P37/IE0 3 (d 138 P27
P30/IEI 4(d J37 P26
P35yiNT 5C J 36 P25
P32/INTACK 6 d 335 P24
RD 7d 334 P23
WR 8d 333 P22
Ayo 9d 332 p21
CS 10d * 331 P20
GND 11d 330 P33
WAIT 12d 329 P34
DB7 13d 328 P17
DB6 14 d 327 P16
DB5 15d 326 P15
DB4 16 d 28593 325 P14
DB3 17d 78594 324 P13
DB2 18d upC 323 P12
DBl 19d 322 Pl
DBO 20d 3 21 P10

* SOCKET FOR 2716 EPROM (2K x 8) OR RAM

Figure 11. Z8593/Z8594 UPC Piggyback

RR
IRR

Irr

DA
RA
IM

EPROM/RAM Pin Configuration

Register pair or working-register pair address

Indirect register pair or indirect working-register
pair address

Indirect working-register pair only
Indexed address

Direct address

Relative address

Immediate



Additional Symbols

dst Destination location or contents
src Source location or contents

cc Condition code (see list)

@ Indirect address prefix

SP Stack Pointer (control register FFH)

PC Program Counter

FLAGS Flag register (control register FCH)

RP Register Pointer (control register FDH)

IMR Interrupt Mask register (control register FBH)

Z8590UPC

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
destination location. The notation "addr(n)" is used
to refer to bit "n" of a given location. For example,

dst (7)

refers to bit 7 of the destination operand.

Flags
Control Register FCH contains the following six Affected flags are indicated by:
flags: 0 Cleared to zero
C Carry flag 1 Set to one
z Zero flag * Set or cleared according to operation
S Sign flag — Unaffected
\% Overflow flag X Undefined
D Decimal-adjust flag
H Half-carry flag
Condition Codes
Value Mnemonic Meaning Flags Set
1000 Always true _
Qil 1 C Carry c =1
1111 NC No carry CcC =0
0110 z Zero z =1
1110 Nz Not zero zZ =0
1101 PL Plus S =0
0101 Mi Minus S =1
0100 ov Overflow v =1
1100 NOV No overflow vV =0
0110 EQ Egual z =1
1110 NE Not equal z -0
1001 GE Greater than or equal (SXORV) - 0
0001 LT Less than (SXORV) - 1
1010 GT Greater than [ZOR (SXOR V)] - 0
0010 LE Less than or equal [ZOR (SXOR V)] = 1
1111 UGE Unsigned greater than or equal cC=0
Oil 1 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
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Instruction Formats

CCF, DI, El, IRET, NOP,
RCF, RET, SCF

| dst | oPC 1 INC ¢

One-Byte Instructions

CLR, CPL, DA, DEC,
DECW, INC, INCW, POP,
PUSH, RL, RLC, RR,
RRC, SRA, SWAP

JP, CALL (Indirect)

ADC, ADD, AND,
CP, OR, SBC, SUB,
TCM, T™M, XOR

LD, LDE, LDEI,
LDC, LDCI

LD

DINZ, JR

Two-Byte Instructions Three-Byte Instructions



Opcode Map
0 1 2
6,5 6,5 6,5
0 DEC DEC ADD
Ri IRi nr2
6,5 6,5 6,5
1 RLC RLC ADC
Ri IRi ri, 2
6,5 6,5 6.5
2 INC INC SUB
Ri IRi rl, 2
80 61 6.5
3 1P SRP SBC
IRRi M ri, 2
8,5 8 S 6.5
4 DA DA OR
Ri IRi ri, 2
105 105 6,5
5 POP POP  AND
Ri IRi n,rz2
6.5 6,5 6.5
= 6 com com Tcm
% Ri IRi ri, i2
- 10/121 12/141 65
g 7 PUSH PUSH ™
2 R IR iR
z
5 105 105 120
= 8 DECW DECW LDE
=) RRi IRi n,lrrj
6.5 6.5 12,0
9 RL RL LDE
Ri IRi 12,1rri
105 105 6.5
A INCW INCW CP
RRi IRi ri, r2
6.5 6.5 6.5
B CLR CLR XOR
Ri IRi ri, 12
6,5 6.5 12,0
C RRC RRC LDC
Ri IRi ri, Irr2
6,5 6,5 120
D SRA SRA LDC
Ri IRi 12, Irri
6,5 6.5
E RR RR
Ri IRi
6,7 6,7
F SWAP SWAP
Ri IRi
Bytes per
Instruction
Execution
Cycles ,
Upper
Opcode -
Nibble
First
Operand

“2-byte instruction; fetch cycle appears

3 4 5
6,5 10,5 10,5
ADD ADD ADD
nir2 R2Ri IR2Ri
6,5 10,5 10,5
ADC ADC ADC
rilr2 RaRi IR2Ri
6.5 105 10,5
suB suB suB
ri,lr2 RaRi IR2ZRi
6,5 10,5 10,5
SBC SBC  SBC
ri,Ir2 R2,Ri IR2Ri
6,5 105 105
OR OR OR
ri,Ir2. R2,Ri IR2,Ri
6.5 10,5 10,5
AND AND  AND
ri,Ir2 R2,Ri  IR2Ri
6,5 105 105
TCM  TCM TCM
n,r2 R2Ri IR2RI
6.5 10,5 10,5
™ ™ ™
n.lra R2,Ri IHaRi
18,0
LDEI
Iri,lrr2
18,0
LDEI
Ir2,Irri
6.5 105 10,5
cp CcpP CP
n,Ir2 R2RI IR2ZRI
6.5 10,5 10,5
XOR XOR XOR
nir2 R2Ri IRZRi
18,0
LDCI
Iri,Irr2
180 200
LDCI  CALL*
Ir2,1rri IRRI
6,5 105 105
LD LD LD
rlIr2 R2Ri IR2Ri
6,5 10,5
LD LD
Iry,r2 Ra.IRi
Lower
Opcode
Nibble
Pipeline
4 Cycles
105
cp -
R2,Ri
Second
Operand

3-byte instruction.

Lower Nibble (Hex)

10,5
ADD
Ri, IM
10,5
ADC
Ri,IM
10,5
SUB
Ri,IM
10,5
SBC
Ri, IM
10,5

OR
Ri, IM
10,5
AND
Rl IM

10,5
TCM
Ri, IM
10,5

™
Ri, IM

10,5
cp
Ri,IM
10,5
XOR
Ri, IM

20,0
CALL
DA

10,5

LD
Ri.IM

10,5
ADD
IRi, IM
10,5
ADC
IRI, IM

10,5
suB
IRI, IM

10,5
SBC
IRi,IM

10,5

OR
IRi.IM
10,5
AND
IRI, IM

10,5
TCM
IRi, IM

10,5

™
IRi, IM

10.5
CcP
IRi.IM

10,5
XOR
IRi.IM

10,5
LD
ri, X, R2
10,5
LD
r2, % Ri
10,5

LD
IRi, IM

65
LD
n.R2

65
LD
r2R1

Z8590UPC

A B C D E

12105 12100 65 12/100 65
DINZ IR LD 1P INC
nRA cc,RA ri,IM cc, DA ri

Legend:

R = 8-Bit Address

r - 4-Bit Address

Ri or n = Dst Address
Fh or r2 = Src Address

Sequence:
Opcode, First Operand, Second Operand

Note: The blank areas are not defined.

61

DI

El

14,0
RET

16,0
IRET

6,5
RCF

6,5
SCF

6,5
CCF

6,0
NOP
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Instruction Summary

Instruction
and Operation dst

Byte
(Hex)

op
5D

D6
D4

EF

Bl

60
61

AD

40
41

00
01

80
81

8F

rA
r=0-F

9F

rE
r=0-F

20

21

A0
Al

3F

cD
c=0-F
30

cB

ADC dst,src (Note \)
dst —dst + src + C
ADD dst,src (Note 1)
dst —dst + src
AND dst,src (Note 1)
dst — dst AND src
CALL dst DA
SP - SP -2 IRR
@SP —PC; PC —dst
CCF
C - NOTC
CLR dst R
dst — 0 IR
COM dst R
dst — NOT dst IR
CP dst,src (Note 1)
dst - src
DA dst R
dst — DA dst IR
DEC dst R
dst —dst - 1 IR
DECW dst RR
dst —dst - 1 IR
DI
IMR (7) m
DINZ r,dst RA
r—r-1
ifr~0

PC - PC + dst
Range: + 127, -128
El
IMR (7)) - 1
INC dst r
dst —dst + 1

R
IR

INCW dst RR
dst —dst + 1 IR
IRET
FLAGS @SP; SP- SP + 1
PC —@SP; SP-- SP + 2, IMR(7) *- 1
JP cc,dst DA
if cc is true

PC —dst IRR
IR cc,dst RA
if cc is true,

PC —PC + dst
Ranae: +127.-128

c=0-F

ted

* ok ok Kk Kk K

Instruction

i e
and Operation 4o ¢ (I-)(ex)
LD dst,src r IM rC
dst — src r R r8
R r r9
r=0-F
r X Cc7
X r D7
r Ir E3
Ir r F3
R R E4
R IR ES
R IM E6
IR IM E7
IR R F5
LDC dst,src r Irr Cc2
dst — src Irr r D2
LDCI dst,src Ir Irr C3
dst — src Irr Ir D3
r—r+ 1, mr—rmr+1
LDE dst,src r Irr 82
dst — src Irr r 92
LDEI dst,src Ir Irr 83
dst — src Irr Ir 93
r—r+ 1, rm—rr+1
NOP FF
OR dst,src (Note 1) 4D
dst —dst OR src
POP dst R 50
dst — @ SP IR 51
SP - SP + 1
PUSH src R 70
SP- SP-1, @SP -msrc IR P
RCF CF
cC-0
RET AF
PC —@SP; SP* SP +2
RL dst + bl 90
O+EE? £ o
10
RCdt K 1
RROt &
El
CO
RRC ct £ c
SBC dst,src (Note 1) 3D
dst —dst-src- C
SCF DF
c- 1
SRA dst DO
-HSC P r D)

Addr Mode Ogcgde Flags Aiiected

CZSVDH



Instruction Summary (Continued)

Instruction Addr Mode Ogc?de Flags Affected
yte

and Operation
P dst src (Hex)y CZSVDH
SRP src Im 31
RP — src
SUB dst,src (Note 1) 2D L
dst —dst - src
SWAP rbt . 1 R FO D S
L* IR FI
TCM dst,src (Note 1) 60 * * 0 -
(NOT dst) AND src
TM dst,src (Note 1) 70 -« *0 -
dst AND src
XOR dst,src (Note 1) BO * %0
dst —dst XOR src
Registers
R248 P1M

Port 1 Mode Register
UPC register address (Hex): F8

P10-P17 I/0 DEFINITION
0 DEFINES BIT AS OUTPUT
1 DEFINES BIT AS INPUT

R246 P2M
Port 2 Mode Register
UPC register address (Hex): F6

P20-P27 1/0 DEFINITION
0 DEFINES BIT AS OUTPUT
1DEFINES BIT AS INPUT

| Z8590 UPC]

Note 1

These instructions have an identical set of addressing
modes, which-Ire encoded for brevity. The first opcode
nibble is found in the instruction set table above. The
second nibble is expressed symbolically by a L in this
table, and its value is found in the following table to the
left pf the applicable addressing mode pair.

For example, to determine the opcode of an ADC
instruction using the addressing modes r (destination) and
Ir (source) is 13.

Addr Mode Lower
dst src Opcode Nibble
r \Y X.
r Ir X
R R X
R IR T
R M 6
IR M X
R247 P3M

Port 3 Mode Register
UPC register address (Hex): F7
[P7jP6IPSjD,jP3jP2 D Ip |

LO

0 P35 = OUTPUT
1 P35 = INT
- RESERVED

0P3L = INPUT (Tin) P36 = OUTPUT (Tom)
1P3l = DAV2/RDY2 P35 = RDY2/DAV2

. 0 P32 = INPUT
1 P32 = INTACK

Figure 12. Port Mode Registers
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Registers (Continued)

R251 IMR R250 IRQ
Interrupt Mask Register Interrupt Request Register
UPC register address (Hex): FB UPC register address (Hex): FA
|c7[ b Jobj A1) p 01 bel Bj cbj ] cB]p2j D [Pull

1 ENABLESIRQO IRQO = MASTER CPU COMMUNICATIONS
1ENABLESIRQ1 IRQ1 = P33 INPUT
1 ENABLESIRQ2 IRQ2 = P3| INPUT
1ENABLESIRQ3 IRQ3 = P30 INPUT
1ENABLESIRQ4 IRQ4 = TO
1ENABLESIRQS IRQ5 = T!
RESERVED RESERVED

1ENABLES INTERRUPTS

R249 IPR
Interrupt Priority Register
UPC register address (Hex): F9 (Write Only)

LUick]

LL IRQ1, IRQ4 PRIORITY (GROUP C)
0= IRQL > IRQ4
1= IRQ4 > IRQL

IRQO, IRQ2 PRIORITY (GROUP B)

A>B>C 0= IRQ2 > IRQO
A>C>B 1* IRQO> IRQ2
B>C>A
Cc>B>A IRQ3, IRQ5 PRIORITY (GROUP A)
B>A>C 0= IRQ5 > IRQ3
RESERVED 1= IRQ3>IRQ5

Figure 13. Interrupt Control Registers

R254 MIC R240 MIV
Master CPU Interrupt Control Register Master CPU Interrupt Vector Register
UPC register address (Hex): FE UPC register address (Hex): FO
jp" D; D,'P4'U,'d7[dT d7] {dﬁCﬁjPde‘HdﬂfdeJml

1 END OF MESSAGE VECTOR DATA (DO = LSB)

0 WAIT ENABLE WHEN WRITE

1 WAIT DISABLE WHEN WRITE
ENABLE LOWER CHAIN

DISABLE LOWER CHAIN

DISABLE DATA TRANSFER

ENABLE DATA TRANSFER

VECTOR OUTPUT

NO VECTOR OUTPUT

NO MASTER CPU INTERRUPT PENDING
MASTER CPU INTERRUPT PENDING
NO INTERRUPT UNDER SERVICE
INTERRUPT UNDER SERVICE

INTERRUPT REOUEST DISABLED
1 INTERRUPT REQUEST ENABLED

© PO O LO RO RO

Figure 14. Master CPU Interrupt Registers



Registers (Continued)

R252 FLAGS
Flag Register
UPC register address (Hex): FC

-
I I USER FLAG F1
USER FLAG F2

m HALF CARRY FLAG

= DECIMAL ADJUST FLAG

= OVERFLOW FLAG
- SIGN FLAG

® ZERO FLAG

u CARRY FLAG

78590 UPC

R253 RP
Register Pointer
UPC register address (Hex): FD

|P7|P6|P5|P4|P3[P2]|D, |P,]

REGISTER POINTER - - DON'T CARE
U-0)

R255 SP
Stack Pointer
UPC register address (Hex): FF

1P7]P6|P5|P41P3P2]0, |Dp |

1 STACK POINTER
(SPOSPT)

Figure 15. UPC Control Registers

RO DTC
Data Transfer Control Register
UPC register address (Hex): 00

|P7[P6 |P5 1P« 1P3 |P2 [Pi |Dp 1

I(EOM) O -

1 END OF MESSAGE

- 1 1/0 REGISTER POINTER

R4 LC
Limit Count Register
UPC register address (Hex): 04

1P71P6} Ps IPA[P3IP2[ D I}
LIMIT COUNT VALUE

(RANGE: 0-255 DECIMAL
00-FF HEX)

R5 DIND
Data Indirection Register
UPC register address (Hex): 05

[-P7 | P6 |P5 |P4 |P3 |P2|D, jDO |

INDIRECTION ADDRESS
(DO = LSB)

Figure 16. Master CPU-UPC Data Transfer Registers
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Registers (Continued)

R241 TMR
Timer Mode Register
UPC register address (Hex): FI

LDdD° b D“D-AnZDa s

Tout MODES |
RESERVED = 00 L Pf Noapto N
TOOUT = 0L —" .
Ti OUT = 10
INTERNAL CLOCK OUT = 11 % E,I\IS,S;BLLEETT:CC(?SN
Tin MODES O- no Funcrion
NPUT = 00 1= LOAD Ti
GATE INPUT = 0L O- oisasLe Ti count

TRIGGER INPUT = 10
(NON-RETRIGGERABLE)
TRIGGER INPUT = 11
(RETRIGGERABLE)

ENABLE Ti COUNT

R242 TI
Counter/Timer 1 Register
UPC register address (Hex): F2

Ti INITIAL VALUE
(RANGE: 1-256 DECIMAL
01-00 HEX)

R243 PRE1
Prescaler 1 Register
UPC register address (Hex): F3

COUNT MODE
0 = Ti SINGLE PASS
1=Ti MODULO =N
CLOCK SOURCE
__ 0= EXTERNAL TIMING INPUT
(Tin) MODE
1= Ti INTERNAL

PRESCALER MODULO

—  (RANGE: 1-64 DECIMAL
01-00 HEX)

R244 TO
Counter/Timer 0 Register
UPC register address (Hex): F4

TO INITIAL VALUE
(RANGE: 1-256 DECIMAL
01-00 HEX)

R245 PREO
Prescaler 0 Register
UPC register address (Hex): F5

COUNT MODE
LD = TOSINGLE-PASS
1=TOMODULO =N

—————— RESERVED

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

Figure 17. UPC Counter/Timer Registers



Registers (Continued)

Control Register

00H

Data Transfer Control Register
04h

Limit Count Register

05H

Data Indirection Register

foh

Interrupt Vector Register

fih

Timer Mode

F2H
TO Register

F3h
TO Prescaler

F4h
T1 Register

F5H
T1 Prescaler

F6H
Port 2 Mode

F7H
Port 3 Mode

F8H
Port 1 Mode

FOH
Interrupt Priority

fah
Interrupt Reguest

fbh
Interrupt Mask

fch
Flag Register

fdh
Register Pointer

feh
Master CPU Interrupt
Control Register

ffh
Stack Pointer

NOTE: X means not defined.

D6 D5 D4 D3 d2 Di Do
X X X 0 0 0 0

Not Defined

Not Defined

Not Defined

Not Defined

X X X X X 0 0
Not Defined

X X X X X 0 0

Not Defined

Not Defined

Not Defined

Not Defined

Table 4. Control Register Reset Conditions

Z8590UPC

Comments

Disable data transfer
from master CPU

Stops TOand T1

Single-Pass mode

Single-Pass mode
External clock source

Port 2 lines defined as
inputs

Port 1, 2 open drain;
P35 = INT; P3q, P3If P32,
P32 defined as input; P34,
P3g, P37 defined as output.

Port 1 lines defined as
inputs
Reset Interrupt Reguest

Interrupts disabled

Master CPU interrupt dis-
abled; wait enable when
write; lower chain enabled
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Absolute Maximum Rating

Voltages on all pins (except VBB)

with respect to GND..............c.... -0.5V to +7.0 V
Operating Ambient

Temperature........ccoeeveneneiecnnens 0°Cto +70°C
Storage Temperature............... -65°C to +150 °C

Standard Test Conditions

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

Figure 18. Test Load 1

DC Characteristics

Symbol Parameter Min Max
VCH Clock Input High Voltage 2.4 Ve
VCL Clock Input Low Voltage -0.3 0.8
VIH Input High Voltage 2.0 Ve
Vil Input Low Voltage -0.3 0.8
Vgh Output High Voltage 2.4
VOL Output Low Voltage 0.4
1L Input Leakage -10 10
folL Output Leakage -10 10
fee Vcc Supply Current 180

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the device.
This is a stress rating only; operation of the device at any
condition 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.

m +475V < Vecc < +5.25 V
E Vss =GND - 0V
m 0°C < TA< +70°C

Figure 19. Test Load 2

Unit Condition Notes
\%

\%

\

\%

\Y loh = -250 fiA 1
\% lol = +2.0 mA 1
/A 0 < VIN< +525V

HA 0 < Vin < +5.25 V

mA

1. For Ag-A” and Dg-Dy, MDS, SYNC, MAS, and MR/W/IACK on the 64-pin versions. Igh = 100 #Aand Iq1 = 1-0 mA.
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Master CPU Interface Timing

Number Symbol Parameter Min (ns) Max (ns) Notes*
1 TrC Clock Rise Time 20
2 TwCh Clock High Width 105 1855
3 TfC Clock Fall Time 20
4 TwCl Clock Low Width 105 1855
5 TpC Clock Period 250 2000
a- Tn /TVWRL on
7 TsA/D(RD) A/D to RD 1 Setup Time 80
8  ThA/D(WR) A/D to WR 1 Hold Time 30
9 ThA/D(RD) A/D to RD 1 Hold Time 30
10 TsCSf(WR) CS i toWR | SetupTime 0
11-—ToCeWRrU @/ ¥ o RS ¥ S6idp iime
12 TsCSr(WR) CS t to WR 1 Setup Time 60
13 TsCSr(RD) CS | to RD 1 Setup Time 60
14 ThCS(WR) CS to WR 1 Hold Time 0
15 ThCS(RD) CS to RD 1 Hold Time 0
16-___ T8 AV WAAN), Lrala 111 LO WXi * uciup 1 Hlifci o
17 Tw(WR) WR Low Width 390
18 Tw(RD) RD Low Width 390
19 ThWR(DI) Data in to WR t Hold Time 0
20 TdRD(DI) Data Valid from RD i Delay 1
21-_TRRTVNT'I___ ycLici valia to xit" \'nolo iime [t}
22 TdRD(DIz) Data Bus Float Delay from RD t 70
23 TdRD(DBA) RD 1to Read Data Active Delay 0
24 TdWR(W) WR | to WAIT 1 Delay 150
25  TdRD(W) RD i to WAIT 1 Delay 150
26 TdDI(W) Data Valid to WAIT 1 Delay 0
NOTES
1. This parameter is dependent on the state of the UPC at the time 4. All output ac parameters use test load 1.
of master CPU access. ‘Timings are preliminary and subject to change.

3. The timing characteristics given reference 2.0 V as High and
0.8 V as Low.
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Interrupt Acknowledge Transactions

Number Symbol Parameter Min (ns) Max (ns) Notes*
27 TSACK(RD) INTACK 1to RD 1 Setup Time 90 2
28 TdRD(DI) RD i to Vector Valid Delay 255
29 ThRD(ACK) RD t to INTACK t Hold Time 0
30 ThIEI(RD) IEI to RD i Hold Time 100
8t Twhmi nU tAcknowledge; Low Widtn
32 TdIEI(IEO) IEI to IEO Delay 120
33 TsIEI(RD) IEI to RD 1 Setup Time 150
34 TdACK{(IEO) INTACK 1to IEO 1 Delay 250
35 TdACKr(IEO) INTACK t to IEO t Delay 250
NOTES:
2. In case where daisy chain is not used. 4. All output ac parameters use test load 1
3. ‘(I)'hse \t/ir:singmi?aracteristics given reference 2.0 V as High and ‘Timings are preliminary and subject to change.

Master CPU Interface Timing



Interrupt Acknowledge Timig

Handshake Timing

28590 UPC

Number Symbol Parameter Min (ns) Max (ns)
1 TsDI(DA) Data In Setup Time 0
2 ThDA(DI) Data In Hold Time 230
3 TwDA Data Available Width 175
4 TADAL(RY) Data Ava_llable Low to Ready- 20 175
Delay Time 0
5 TADAHRY) Data Ava_llable High to Ready 150
Delay Time 0
6 TdDO(DA) Data Out_to Data Available 50
Delay Time
7 TdRY(DA) Ready to Data Available Delay Time 0 205
1 Input Handshake. 3. Output Handshake.
2. Test Load 1. "Timings are preliminary and subject to change.
Reset Timing
Number Symbol Parameter Min (ns) Max (ns)
1 TdRDQ(WR) Delay from RD t to WR i for No Reset 40
2 TdWRQ(RD) Delay from WR t to RD i for No Reset 50
3 TWRES Minimum Width of WR and RD both Low 250
for Reset

4. Internal reset signal is M to 2 clock delays from external reset
condition.

"Timings are preliminary and subject to change,

Notes*

1,2

1,2
2,3

1,2
2,3

Notes*
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RAM Version Program Memory Timing

Number Symbol Parameter Min (ns) Max (ns) Notes*
1 TwWMAS Memory Address Strobe Width 60 5
2 TdA(MAS) Address Valid to Memory Address Strobe t Delay 30 5
3 TdMR/W Memory Read/Write to Memory Address Strobe t 30 5

(MAS) Delay
4 TdMDS(A) Memory Data Strobe tto Address Change Delay 60
5 TdMDS Memory Data Strobe tto Memory Read/Write Not 80
(MR/W) Valid Delay

6 Tw(MDS) Memory Data Strobe Width (Write Case) 160 6
7 TdDO(MDS) Data Out Valid to Memory Data Strobe i Delay 30 5
8 TdMDS(DO) Memory Data Strobe t to Data Out Change Delay 30 5
9 Tw(MDS) Memory Data Strobe Width (Read Case) 230 6
10 TdMDS(DI) Memory Data Strobe 1to Data In Valid Delay 160 7
1 TdMAS(DI) Memory Address Strobe i to Data In Valid Delay 280 7
12 ThMDS(DI) Memory Data Strobe 1to Data In Hold Time 0
13 TwSY Instruction Sync Out Width 160
14 TdSY(MDS) Instruction Sync Out to Memory Data Strobe Delay 200
15 Twi Interrupt Reguest via Port 3 Input Width 100

NOTES:

5. Delay times are specified for an input clock frequency of 7. Address strobe and data strobe to data in valid delay times

4 MHz. When operating at a lower frequency, the increase in
input clock period must be added to the specified delay time.

6. Data strobe width is specified for an input clock frequency of 8. All timing references assume 2.0 V for a logic
4 MHz. When operating at a lower frequency, the increase in for a logic "0."
three input clock periods must be added to the specified width. 9. AIll output ac parameters use tesi load 2.

Data strobe width varies according to the instruction being

executed.

Handshake Timing

‘Timings are preliminary and subject to change.

represent memory system access times and are given for a
4 MHz input frequency.

and 0.8 V
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Handshake Timing (Continued)

DATA OUT
DAV

OuTPUT

RDY
INPUT

Output Handshake

Reset Timing
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Ordering Information

Type
78590 Bl
B6
D1
D2
D6

Z8590A B1
B6
D1
D6

78591 Q1
Z8591A Q1

Z8592 Q1
Z8592A Q1

Z8593 R1
Z8593A RI-

78594 RI
Z8594A RI

Package

Plastic 40 pin
Plastic 40 pin
Ceramic 40 pin
Ceramic 40 pin
Ceramic 40 pin

Plastic 40 pin
Plastic 40 pin
Ceramic 40 pin
Ceramic 40 pin

QUIP 64
QUIP 64

QUIP 64
QUIP 64

PDP
PDP

PDP
PDP

Temp

0/+70°C
-40/ + 85°C

0/+70°C
-55/ + 125°C
-40/ +85°C

0/+70°C
-40/ + 85°C
0/+70°C
-40/ +85°C

0/+70°C
0/+70°C

0/+70°C
0/+70°C

0/+70°C
0/+70°C

0/ +70°C
0/+70°C

N7V T s

—~—~ =

Clock

4AMHz

6MHz

4MHz
6MHz

4MHz
6MHz

4MHz
6MHz

4MHz
6MHz

Description

Z8590 Universal Peripheral
Controller

External ROM
UPC

External RAM
UPC

Piggyback EPROM
UPC

Piggyback EPROM
UPC
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Packages

Plastic Ceramic



