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PRODUCT SPECIFICATION

Z86E30/E31

CMOS 8-BIT Z28® OTP CCP™
CONSUMER CONTROLLER PROCESSORS

FEATURES

B The Z86E30 and Z86E31 Have the Following General
Characteristics:

Part EPROM RAM Speeds
Z86E30 4K 236 12 MHz
ZBBE3N 2K 124 8 MHz

B 28-Pin Packages (DIP, Cerdip Window Lid)
B 4.5V o 5.5V Operating Range

H Clock Speeds up to 8 MHz (E31) and
12 MHz (E30)

B Software Programmable Low EMI Mode

B Pull-Up Active/Open-Drain Programmable
on Ports 0 and 2

m  EPROM Protect Option
B RAM Protect Programmable
B RC Oscillator Programmable

B Low Power Consumption: 60 mW

Two Standby Modes: STOP and HALT

B 24 Input/Output Lines (Three with Comparator Inputs)
H 17 Digital Inputs with CMOS Levels, Schmitt-Triggered
B Three Digital Inputs with CMOS Levels Only

B Three Expanded Register File Control Registers

B Two Programmabie 8-Bit Counter/Timers,
Each with a 6-Bit Programmable Prescaler

W Six Vectored, Priority Interrupts from
Six Different Sources

B Software Enabled Watch-Dog Timer

M Auto Power-On Reset

M Auto Latches

B TwoComparators with Programmable Interrupt Polarity

B On-Chip Oscillator that Accepts a Crystal, Ceramic
Resonator, LC, RC, or External Clock Drive

GENERAL DESCRIPTION

The Z86E30/E31 CCP™ (Consumer Controller Processors)
are members of Zilog's the Z8® single-chip microcontrolier
family with enhanced wake-up circuitry, programmable
watch-dog timers and low noise/EMI options. These en-
hancements result in a more efficient, cost-effective de-
sign and provide the user with increased design flexibility
over the standard Z8 microcontroller cors. With 4K/2K
bytes of EPROM and 236/124 bytes of general-purpose
RAM, respectively, these low cost, low power consump-
tion CMOS microcontrollers offer fast execution, efficient
use of memory, sophisticated interrupts, input/output bit
manipulation capabilities, and easy hardware/software
system expansion.

Manufactured in CMOS technology and offered in 28-pin
DiP and Cerdip Window Lid package styles, these devices
allow easy software development and debug, prototyping,
and small production runs not economically desirable with
a masked ROM version.

For applications demanding powerful |/O capabilities, the
Z86E30/E31 provides 24 pins dedicated to input and
output. These lines are grouped into three ports, eight lines
per port, and are configurable under software control to
provide timing, status signals, and parallel /O with or
without handshake.
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GENERAL DESCRIPTION (Continued)

Three basic address spaces are available to support this
wide range of configurations: Program Memory, Register
File, and Expanded Register File (ERF). The Register File
is composed of 236/124 bytes of general-purpose regis-
ters, three /O port registers and 15 control and status

Notes:
Ali Signals with a preceding front slash, "f", are active Low, e.g.:
B//W (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections follow conventional descriptions below:

registers. The Expanded Register File consists of three Connection Circult Device
control resisters.
Power Vee Voo
To unburden the system from coping with the real-time Ground GND Vss
tasks such as counting/timing and input/output data com-
munication, the ZB6E30/31 offers two on-chip counter/
timers with a large number of user-selectable modes, and
two on-board comparators to process analog signals with
a common reference voltage (Figures 1 and 2).
Input ole} GND XTAL
A N] Machine
Pot3  RNe— v] Timing & Inst.
l/L Control
RESET
Counter/  |A_| WDT, POR
Timers (2)  [N— ALU ﬂ
FLAG
Interrupt |4 Prg4.Kl>llzeKmxory
1
Contro \;—‘ 5.Bit
Register ﬂ
Two Anal Pointer
woAnalog | Al
Comparators [N— Register File Program
256/144 Counter
x 8-Bit T
Port 2 Pont 0 N
1 1 1 1 1 1 1 1 141 H
110 110

(Bit Programmable)

Figure 1. Z86E30/E31 Functional Block Diagram
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@ 2-“.“5 CONSUMER CONTROLLER PROCESSORS
) D7-D0
ll AD11-ADO
28 MCU
:> AD11-ADO
MSN Address | -
Port 3 MUX
,129\ Data
4K
AD11-ADO N eproM  [N— Mux
d 128 Bytes b7-Do z8
z8 TEST ROM K::D PORT2
A
Port 0 EPROM & RAM
PROTECT
RC Osc ]
PGM + Test
Mode Logic

VPP T
P33

EPM

P32
/CE

XT1

/PGM
P30

Figure 2. Z86E30/E31 EPROM Programming Block Diagram
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PIN DESCRIPTION

Table 1. Z86E30/E31 28-Pin DIP Pin identification* N\
pas [] 1 28 [] poa
Standard Mode
Pin # Symbol  Function Direction pas [] 2 27 [ pes
1-3 P25-P27 Port 2, Pins 5,6, In/Output ez [ 3 26 [1 pe2
4-7 P04-PO7 Port 0, Pins 4,5,6,7  In/fOutput Po4 [] 4 25 [] P21
8 Vee Power Supply
9 XTAL2 Crystal Oscillator Output P05 I: 5 24 ] P20
10 XTAL1  Crystal Oscillator input Pos ] 6 23 1 po3
11-13 P31-P33 Port 3, Pins 1,2,3 Input P07 [: 7 Z86E30 22 tl VSS
14-15  P34-P35 Port 3, Pins 4,5 Output /E31
16 P37 Port 3, Pin 7 Output vee [ 8 21 [ po2
17 P36 Port 3, Pin 6 Output xtaz [ o 20 [J po1
18 P30 Port 3, Pin 0 Input xtaL1 O 10 19 O Poo
19-21  POO-PO2 Port0, Pins 0,1,2 In/Output P31 [] 18 1 P30
22 Vss Ground
23 PO3 Port 0, Pin 3 In/Output P32 [ 12 17 ] pas
24-28 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output pas 1 13 16 :] P37
Note:
* Pin Identification and Configuration identical on DIP and P34 E 14 15 :] P35

Cerdip Window Lid style packages.

Figure 3. Z86E30/31 Standard Mode
28-Pin DIP Pin Configuration®*

Table 2. Z86E30/E31 28-Pin DIP Pin Identification* U
- D5 1 28 [] D4

EPROM Programming Mode
Pin#  Symbol  Function Direction pe [] 2 27 O o3
1-3 D5-D7  Data5,67 In/Output o7 [ s 26 [1 b2
47 A4-A7  Address 4,56,7 Input A4 [] 4 25 [] D1
8 Vee Power Supply
9 NC No connection as [ s 24 [1 po
10 JCE Chip Select Input as [] s 23 D A3
11 JOE Output Enable Input a7 [] 7 zsee3zo 22 [] vss
12 EPM EPROM Prog. Mode Input /E31
13 Vpp Prog. Voltage Input vee [ e 21 [ a2
14-15  AB-A9  Address89 Input ne [ o 20 [] a1
16 11 A 11

A ddress Input ce O 10 19 D A0
17 A10 Address 10 Input JOE 1 18
18 /PGM Prog. Mode Input C :] /PaM
1921  A0-A2  Address0,1,2 Input EPM [ 12 17 [ At0
22 Vss Ground
23 A3 Address 3 Input vee L 13 16 1 an
24-28 DO-D4  Data0,1,234 InfOutput A [] 14 15 |1 A9

Note:
* Pin Identification and Configuration identical on DIP and .
Cerdip Window Lid style packages. Figure 4. Z86E30/31 EPROM Programming Mode

28-Pin DIP Pin Configuration*
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PIN FUNCTIONS
Z86E30/31 Standard Mode

XTAL1 Crystal 1 (time-based input). This pin connects a
paraliel-resonant crystal, ceramic resonator, LC, RC
network or external single-phase clock to the on-chip
oscillator input.

XTAL2 Crystal 2 (time-based output). This pin connects a
parallel-resonant crystal, ceramic resonator, LC or RC
network to the on-chip oscillator output.

Port 0 (PO7-P0O). Port O is an 8-bit, bi-directional, CMOS
compatible IfO port. These eight I/O lines can be nibble
programmed as PO3-P0Q input/output and PO7-P04 input/

output, separately. The input buffers are Schmitt-triggered
and nibbles programmed as outputs can be globally
programmed as either push-pull or open-drain. Low EMI
output buffers can be globally programmed by the soft-
ware. Port O can also be used as a handshake /O port.

in Handshake Mode, Port 3 lines P32 and P35 are used as
handshake control lines. The handshake directionis deter-
mined by the configuration (input or output) assigned to
Port0’s upper nibble. The lower nibble must have the same
direction as the upper nibble (Figure 5).

EPROM Programming Mode

D7-D0 Data Bus. The data can be read from or written to
the EPROM through the data bus.

A11-A0 Address Bus. During programming, the EPROM
address is written to the address bus.

Ve Power Supply. This pin must be supply 5V during the
EPROM Read Mode and 6V during other modes.

ICE Chip Enable (active Low). This pin is active during
EPROM Read Mode, Program Mode and Program Verify
Mode.

IOE Output Enable (active Low). This pin drives the direc-
tion of the Data Bus. When this pin is Low, the Data Bus is
output, when High, the Data Bus is input.

EPM EPROM Program Mode. This pin controls the differ-
ent EPROM Program Mode by applying different voltages.

Vep Program Voitage. This pin supplies the program volt-
age.

/PGM Program Mode (active Low). When this pin is
Low, the data is programmed to the EPROM through the
Data Bus.

Application Precaution

The production test-mode environment may be enabled
accidentally during normal operation if excessive noise
surges above V_ occur on the XTAL1 pin.

Inaddition, processor operation of Z8 OTP devices may be
affected by excessive noise surgesonthe V_, /CE, /[EPM,
{OE pins while the microcontroller is in Standard Mode.

Recommendations for dampening voltage surges in both
test and OTP mode include the following:

® Using a clamping diode to V.

B Adding a capacitor to the affected pin.
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PIN FUNCTIONS (Continued)

Port 0 (I/0)

Z86E30
and
Z86E31

€ — Handshake Controls
/DAVO and RDYO
) (P32 and P35)

vDD
Open-Drain

oen {>c I_: ’

1.5<€—> 2.3V Hysteresis VCC = 5.0V £

n Gl

_o@_oq_ Auto Latch

R =500 KQ

Pad

Figure 5. Port 0 Configuration
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CONSUMER CONTROLLER PROCESSORS

Port 2 (P27-P20). Port 2 is an 8-bit, bi-directional, CMOS
compatible 1/O port. These eight I/O lines can be config-
ured under software control as an input or output, indepen-
dently. All input buffers are Schmitt-triggered. Bits pro-
grammed as outputs can be globally programmed as
either push-pull or open-drain. Low EMi output buffers can

be globally programmed by the software. When used as
an /O port, Port 2 can be placed under handshake control.
In Handshake Mode, Port 3 lines P31 and P36 are used as
handshake control lines. The handshake direction is deter-
mined by the configuration (input or output) assigned to bit
7 of Port 2 (Figure 6).

—le—>

Z86E30
and
Z86E31

<>

-«
>

r Port 2 (1/0)

)

Handshake Controls
/DAV2 and RDY2
(P31 and P36)

Open-Drain

OEN

vDD

Pad

Qut &

1.5 <€—>» 2.3V Hysteresis VCC = 5.0V

In 4 .

N

—og—<H

R = 500 KQ

Auto Latch

Figure 6. Port 2 Configuration
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PIN FUNCTIONS (Continued)

Port3 (P37-P30). Port 3is an 8-bit, CMOS compatible port
with four fixed inputs (P33-P30) and four fixed outputs
(P37-P34), and can be configured under software for
interrupt and handshake control functions. Port 3, pin 0 is
Schmitt-triggered. Pins P31, P32, and P33 are standard
CMOS inputs (no Auto Latches) and pins P34, P35, P36,
and P37 are push-pulil output lines. Low EMI output buffers
can be globally programmed by software. Two on-board
comparators can process analog signals on P31 and P32
with reference to the voltage on P33. The comparator
output can be outputted from P34 and P37, respectively,
by setting PCON register (PCON) bit DO to 1.

The analog function is enabled by setting the D1 of Port 3
Mode Register (P3M). For the interrupt function, P30 and
P33 are falling edge triggered interrupt inputs. P31 and
P32 can be programmed as falling, rising or both edge
triggered interrupt inputs (Figure 7). Access to
Counter/Timer 1 is made through P31 (Tyy) and P36 (To1).
Handshake lines for Ports 0 and 2 are also available on Port
3 (Table 3). T,y Modes are enabled by setting R243 PRE1
BitD1to 0.

Table 3. Port 3 Pin Assignments

Pin VO CTC1 ANIN Int. POHS P2HS
P30 IN IRQ3

P31 IN T, AN1 IRQ2 DR
P32 IN AN2 IRQ0 DR

P33 IN REF  IRQ1

P34 OUT

P35 OUT R/D

P36 OUT Tour R/D
P37 OUT

Note: P33-P30 inputs differ from the Z86C30/31 in that
there is no clamping diode to V¢ due to the EPROM high-
voltage detection circuits. Exceeding the Vj; maximum
specification during standard operating mode may cause
the device to enter EPROM mode.

Comparator Inputs, Port 3, pins P31 and P32 each have
a comparator frontend. The comparator reference voltage
(pin P33)is common to both comparators. In analog mode,
P31 and P32 are the positive inputs, and P33 is the
reference voltage of the comparators.

Auto Latch. The Auto Latch puts valid CMOS levels on all
CMOS inputs (except P33-P31) that are not externally
driven. Whether this is 0 or 1, cannot be determined.

A valid CMOS level, rather than a floating node, reduces
excessive supply current flow in the input buffer.

Low EMI Emission. The Z86E30/31 can be programmed
to operate in a low EMI emission mode in the PCON
register. The oscillator and all I/O ports can be pro-
grammed as low EMI emission mode independently. Use
of this feature results in:

B The pre-drivers slew rate reduced to 10 ns typical.

m Low EMI output drivers have resistance
of 200 ohms (typical).

Low EMI Oscillator.

Internal SCLK/TCLK = XTAL operation limited to a
maximum of 4 MHz - 250 ns cycle time, when Low EMI
Oscillatoris selected and system clock (SCLK = XTAL,
SMR Reg. Bit D1 =1).
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Z86E30
and
Z86E31

Port 3
— (/0 or Control)

'} Auto Latch
1

P30 Data
Latch IRQ3

IRQ2, TIN, P31 Data Latch

P30 I |L o
R247 = P3M
1 =Analog
| 1o} o= bighal
DIG.
P31 (AN1)
*+ AN,

P32 (AN2) v
IRQO, P32 Data Latch

D +

P33 (REF)

\

From Stop-Mode
Recovery Source

N\g—————————g |RQ1, P33 Data Latch

Figure 7. Port 3 Configuration
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FUNCTIONAL DESCRIPTION

The ZB6E30/E31 CCP™s incorporate the following special
functions to enhance the standard Z8® architecture to
provide the user with increased design flexibility.

RESET. The device is reset in one of the following condi-
tions:

B Power-On Reset
B Watch-Dog Timer
W STOP-Mode Recovery Source

Having the Auto Power-on Reset circuitry built in, the
Z86E30/E31 does not need to be connected to an external
power-on reset circuit. The resettime is 5 ms (typical) plus
18 clock cycles. The Z86E30/31 does not re-initialize
WDTMR, SMR, P2M, and P3M registers to their reset
values on a STOP-Mode Recovery operation.

Program Memory. The ZB6E30/E31 can address up to
4K/2K bytes of internal program memory (Figure 8). The
first 12 bytes of program memory are reserved for the
interrupt vectors. These locations contain six 16-bit vec-
tors that correspond to the six available interrupts. Ad-
dress 12 (00OOCH) to address 4095 (OFFFH)/2047(07FFH)
are reserved for the user program. After reset, the program
counter points at the address 000CH which is the starting
address of the user program.

4095/2047
Location of On-Chip
First Byte of ROM
Instruction
Executed \ -------------
After RESET 12 [™
1 IRQS
10 IRQS
9 IRQ4
8 IRQ4
IRQ3
Interrupt 7 Q
Vector 6 IRQ3
(Lower Byte)
5 s IRQ2
4 v IRQ2
Interrupt
Vector 3 IRQ1
{Upper Byte)
2 IRQ1
1 1RQO
0 IRQO

Figure 8. Program Memory Map

EPROM Protect. The 4K/2K bytes program memory is a
One-Time-PROM. An EPROM protect feature prevents
“dumping” of the ROM contents by inhibiting execution of
LDC and LDCl instructions (LDE and LDEI instructions are
not available in Z86E30/E31) to program memory in all
modes. In EPROM protect mode, the instructions of LDC
and LDCI are disabled globally. ROM look-up tables
cannot be used with this option.

Expanded Register File (ERF). The register file has been
expanded to allow for additional system control registers,
mapping of additional peripheral devices, and input/out-
put ports into the register address area. The Z8 register
address space RO through R15 is implemented as 16
groups of 16 registers per group (Figure 11). These regis-
ter groups are known as the Expanded Register File (ERF).

The low nibble (D3-D0) of the Register Pointer (RP) selects
the active ERF group, and the high nibble (D7-D4) of
register RP selects the working register group (Figure 9).

R253 RP
{ o7 o8] os | 04] p3f p2] 1] oo

I— Expanded Register Group

Working Register Group

Defauit sefting after RESET = 00000000

Figure 9. Register Pointer Register

Three system configuration registers reside in the Ex-
panded Register File at bank FH: PCON, SMR, and WDTMR.
The rest of the Expanded Register is not physically imple-
mented and is reserved for future expansion.
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Register File. The register file consists of three /O port
registers, 236/124 general-purpose registers, 15 control
and status registers, and three system configuration reg-
isters in the expanded register group. The instructions can
access registers directly or indirectly through an 8-bit
address field. This allows a short 4-bit register address
using the Register Pointer (Figure 10). In the 4-bit mode,
the register file is divided into 16 working register groups,
each occupying 16 continuous locations. The Register
Pointer addresses the starting location of the active work-
ing-register group.

Note: Register Bank EO-EF can only be accessed through
working register and indirect addressing modes. (This
bank is available in Z8B6C30 only.)

General Purpose Reglster (GPR). The general purpose
registers are undefined after the device is powsered-up.
The registers keep their last value after any reset, as long
as the reset occurs in the V, voltage-specified operating
range. Note: Register R254 has been designated as a
general purpose register.

lr7r6r5r4Jr3r2r1r0 R253
(Register Pointer)
The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group.
FF
o
Fo Note: Registers 80H
| through EFH are
available in the Z86C30
80 only.
7F
-
70
6F
80
5F
50
4F
- The lower nibble
40 of the register
3F ™ - file address
. Specified gorkmg _‘_‘_ provided by the
30 Register Group instruction points
oF to the specified
e o register.
20
1F
- o Register Group 1 R15to RO
OF
Register Group 0 A15to R4*
00 1/O Ports R3 to RO*

* Expanded Register Group (0) is selected

in this figure by handl
“0" in Register R253

Iin%blts D3 to DO as
(RP).

Figure 10. Register Pointer
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FUNCTIONAL DESCRIPTION (Continued)

28% STANDARD CONTROL REGISTERS

RESET CONDITION
|D7[oe|nslo4[ 03|02|D1|00 |

REGISTER
FF SPL vluvjuju]uju]u]u
FE GPR vl ujvjujujujulu
0 0
REGISTER POINTER ad ald 91010 z g = z -
FC FLAGS ujuju U
718]5]4]3]2]1]o0
ILIJIITI—I FB IMR ojujujujujuju]u
Working Register I Expanded Register FA IRQ ojojojojojojo]jo
Group Pointer Group Pointer o = slolololulolulo
F8 POIM ojt1jojoj1ji1jotg1
*1 F7 P3M ojofojojo]ojo]o
*1 re P2M 1111
F5 PREO ulujujujujuju]je
ZBHog.FIIo F4 TO vjujujujujujuiju
FF F3 PRE1 uluju]uju]u]o]o
FO F2 T ulujulujujujuju
Z86ES30 Only
F1 TMAR ojojojojojojojo
ZB6E30 Only FO Reserved
ZB8BE30 Only
ZBBE30 Only EXPANDED REG. GROUP (F)
Z86E30 Only REGISTER RESET CONDITION
ZB6E30 Only / | (PoOF WDTMR ujujuloj1fi1]o]n
{F) OE Reserved
| I ZB6E30 Only
7F (F) 0D Resarved
(F) 0C Reserved
*1 ®mos SMRA oloJ1]ojolajo]o
{F) 0A Reserved
(F) 09 Reserved
(3 Reserved
Reserved o8 o
(Fyo7 Reserved
(F) 08 Reserved
OF {F) 05 Reserved
0o (F) 04 Reserved
{F) 03 Reserved
{F) 02 Reserved
(F) 01 Resarved
(F) 00 PCON 111 1]1]111]t]o
EXPANDED REG. GROUP (0)
REGISTER RESET CONDITION
Notes: . |*
U = Unknown {0) 03 P3 ulujujujujujuiju
* Will not be reset with a STOP-Mode Recovery. ‘I o 2
** Will not be reset with a STOP-Mode Recovery, except DO. @02 F grujujufulujuiy
(0) 01 Reserved vjulvjululululu
(0) 00 PO vjujujujujululu

Figure 11. Expanded Register File Architecture
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RAM Protect (Z86E30 Only). The upper portion of the
RAM's address spaces % 7F to %EF (excluding the control
registers) can be protected from reading and writing. The
RAM Protect bit option is EPROM-programmable. After the
EPROM option is selected, the user can activate from the
internal ROM code to turn offfon the RAM Protect by
loading a bit D6 in the IMR register to either a O or 1,
respectively. A 1 in D8 indicates RAM Protect enabled.
This option is only available in the ZB6E30.

Stack. The Z86E30/E31 has 236/124 general-purpose
registers. An B-bit Stack Pointer (R255) is used for the
internal stack that resides within the general-purpose
registers.

Counter/Timers. There are two 8-bit programmable
counter/timers (TO and T1), each driven by its own 6-bit
programmable prescaler. The T1 prescaler can be driven
by internal or external clock sources; however, the TO
prescaler is driven by the internal clock onty (Figure 12).

The 6-bit prescalers can divide the input frequency of the
clock source by any integer number from 1 to 64. Each

0sC

D1 (SMR) \{

prescaler drives its counter, which decrements the value
(1 to 256) that has been loaded into the counter. When the
counterreaches the end of count, atimer interrupt request,
IRQ4 (TO) or IRQS5 (T1), is generated.

The counters can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single
pass mode) or to automatically reload the initial value and
continue counting (modulo-n continuous mode).

The counters, but not the prescalers, can be read at any
time without disturbing their value or count mode. The
clock source for T1 is user-definable and can be either the
internal microprocessor clock divided by four, or an exter-
nal signal input through Port 3. The Timer Mode register
configures the external timer input (P30) as an external
clock, a trigger input that can be retriggerable or not-
retriggerable, or as a gate input for the internal clock. Port
3line P36 serves as a timer output (Toyy) through which T0,
T1 or the internal clock is output. The counter/timers are
cascaded by connecting the TO output to the input of T1.

Intemal Data Bus

= o

Write* l; Read * ﬁ

Initial Value Initial Value Current Value
- Register Register Register
DO (SMR) IL l L I
| 6-Bit 8-bit I
+16 =y 4 i-» Down —— Down
Counter Counter = |04
¢—» Intemal \
Clock
Y E2 TOUT
External Clock P3s
[
Clock
Logic
6-Bit 8-Bit -
._.{ +4 Down -] Down IRQS
\ Counter Counter ﬁ
- il il
Gated Clock PRE1 ™ ™
Triggered Clock Initlal Value Initial Valus Current Value
Register Registor Register
TIN P31

w91

wio! 10 meast L)

Intemal Data Bus

Figure 12. Counter/Timer Block Diagram
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FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z86E30/E31 has six different interrupts  and two in counter/timers. The Interrupt Mask Register
from six differentsources. Theinterrupts aremaskableand  globally or individually enables or disables the six interrupt
prioritized (Figure 13). The six sources are divided as  requests (Table 4).

follows: four sources are claimed by Port 3 lines P33-P30,

IRQO IRQ2

IRQ1, 3, 4,5 ‘ ‘

Interrupt
Edge [—— |RQ (D6, D7)

Select

1Y

[ —
fifee D

\O)

Global IPR

Interrupt

Enable ! !
Interrupt Priority
Request * Logic

Vector Select

[

Figure 13. Interrupt Block Diagram

Table 4. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO /DAVO, IRQO 0,1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 2,3 External (P33), Falling Edge Triggered

IRQ2 /DAV2, IRQ2, Ty 4,5 External (P31), Rising/Falling Edge Triggered
IRQ3 IRQ3 6,7 External (P30), Falling Edge Triggered

IRQ4 TO 8,9 Internal

IRQ5 T1 10, 11 Internal
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When more than one interrupt is pending, priorities are
resolved by a programmable priority encoder that is
controlied by the Interrupt Priority register. An interrupt
machine cycle is activated when an interrupt request is
granted. Thus, disabling all subsequent interrupts, saves
the Program Counter and Status Flags, and then branches
to the program memory vector location reserved for that
interrupt. All ZBBE30/E31 interrupts are vectored through
locations in the program memory. This memory location
and the next byte contain the 16-bit starting address of the
interrupt service routine for that particular interrupt
request.

To accommodate polied interrupt systems, interrupt in-
puts are masked and the interrupt request register is
polled to determine which of the interrupt requests need
service.

Aninterrupt resulting from AN1 is mapped into IRQ2, and
an interrupt from AN2 is mapped into IRQO. Interrupts
IRQ2 and IRQOD may be rising, falling or both edge trig-
gered, and are programmable by the user. The software
may poll to identify the state of the pin.

Programming bits for the Interrupt Edge Select are located
in bits D7 and D6 of the IRQ Register (R250). The configu-
ration is shown in Tabie 5.

| XTAL1 | XTAL1
ok | T
= @ = L
XTAL2 XTAL2
*T *T
Ceramic Rasonator or LC
Crystal C1,C2 =22 pF
C1,C2=47pFTYP"
f=8MHz L=130uH"
f=3MHz"

* Typical value including pin parasitics

Table 5. IRQ Register Configuration

IRQ Interrupt Edge
D7 D6 P31 P32

0 0 F F
0 1 F R
1 0 R F
1 1 R/F R/F

Notes:

F = Falling Edge

R = Rising Edge

Clock. The ZBEE30/E31 on-chip oscillator has a high-gain,
parallel-resonant amplifier for connection to a crystal, RC,
ceramic resonator, or any suitable external clock source
(XTAL1 = Input, XTAL2 = Output). The crystal should be AT
cut, 10 kHz to 12 MHz max, with a series resistance (RS)
less than or equal to 100 Ohms.

The crystal should be connected across XTAL1and XTAL2
using the vendor's recommended capacitors from each
pin directly to device pin 22 to reduce injection of system
ground noise. The RC oscillator option is selected in the
programming mode. The RC oscillator configuration must
be an external resistor connected from XTAL1 to XTAL2,
with a frequency-setting capacitor from XTAL1 to ground
(Figure 14).

Note: RC OSC does not support 12 MHz.

XTAL1 XTAL1
T

XTAL2 XTAL2
RC External Clock
@ 5V VCC (TYP)
C1=33pF*
R=1k*
f=6.6 MHz *

Figure 14. Oscillator Configuration
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FUNCTIONAL DESCRIPTION (Continued)

Power-On Reset (POR). A timer circuit clocked by a
dedicated on-board RC oscillator is used for the Power-On
Reset (POR) timer function. The POR timer allows V¢ and
the oscillator circuit to stabilize before instruction execu-
tion begins.

The POR timer circuit is a one-shot timer triggered by one
of three conditions:

1. Power bad to Power OK status
2. STOP-Mode Recovery (if D5 of SMR=0)
3. WDT time-out

The POR time is a2 nominal 5 ms. Bit 5 of the STOP Mode
Register (SMR) determines whether the POR timer is
bypassed after STOP-Mode Recovery (typical for external
clock, and RC/LC oscillators with fast start up time).

HALT. This instruction turns off the internal CPU clock, but
not the XTAL oscillation. The counterftimers and external
interrupts IRQO, IRQ 1, and IRQ2 remain active. The device
is recovered by interrupts, either externally or internally
generated. An interrupt request must be executed (en-
abled) to exit HALT mode. After the interrupt service
routine, the program continues from the instruction after
the HALT.

PCON (F) 00

Inorderto enter STOP or HALT mode, it is necessary tofirst
flush the instruction pipeline to avoid suspending execu-
tion in mid-instruction. To do this, the user must execute a
NOP instruction (opcode=FFH) immediately before the
appropriate SLEEP instruction, i.e.:

FF NOP ; clear the pipeline
6F STOP ; enter STOP mode
or

FF NOP ; clear the pipeline
7F HALT ; enter HALT mode

STOP. This instruction turns off the internal clock and
external crystal oscillation and reduces the standby
current to 10 pA or less. STOP mode is terminated by one
of the following resets: WDT time-out, POR, or STOP-Mode
Recovery Source which is defined by SMR register . This
causes the processor to restart the application program at
address 000C (HEX).

Port Configuration Register (PCON). The PORT Con-
figuration Register (PCON) configures the ports ndividually:
Comparator Output on Port 3, Open-Drain on Port 0, Low
EMI Noise on Ports 0, 2, and 3, and Low EM! Noise
Oscillator. The PCON Register is located in the Expanded
Register File at bank F, location 00 (Figure 15).

|D7| Dsl DSI D4los| D2I D1|Do|

I—— Comparator Output Port 3
0 P34, P37 Standard Output*
1 P34, P37 Comparator Qutput

Must be 1

0 Port0 Open-Drain
1 Port0 Pull-UpsActive*

Q0 Port0 Low EMI
1 Port0 Standard*

0 Port2 LowEMI
1 Port2 Standard”

0 Port3 Low EMI
1 Port3 Standard*

Low EMI Oscillator

* Default setting after RESET

0 LowEMI
1 Standard”

Figure 15. Port Configuration Register (PCON)
(Write Only)
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Comparator Qutput Port 3 (D0). Bit O controls the
comparator use in Port 3. A 1 in this location brings the
comparator outputs to P34 and P35 and a O releases the
Port to its standard 1/O configuration.

Port 0 Open-Drain (D1). Port O is configured as an open-
drain by resetting this bit (D1 = 0) and configured as puli-
up active by setting D1 = 1. The default value is 1.

Low EMIPort0(D3). PortOis configured as a Low EMI Port
by resetting this bit (D3 =0) and configured as a Standard
Port by setting D3 =1. The default value is 1.

Low EMIPort2(D5). Port 2is configured as a Low EMI Port
by resetting this bit (D5 = 0) and configured as a Standard
Port by setting D5 = 1. The default value is 1.

Low EMI Port3(D6). Port 3is configured as a Low EM! Port

by resetting this bit (D6 = 0) and configured as a Standard
Port by setting D6 = 1. The default value is 1.

SMR (F) 0B

LowEMIOSC (D7). This bitof the PCON Register controls
the low EMI noise oscillator. A1 in this focation configures
the oscillator with standard drive. While a 0 configures the
oscillator with low noise drive; however, it does not affect
the relationship of SCLK and XTAL.

STOP-Mode Recovery Register (SMR). This register
selects the clock divide value and determines the mods of
STOP mode recovery (Figure 16). All bits are Write Only
except Bit 7 which is a Read Only. Bit 7 is a flag bit that is
hardware set on the condition of STOP Recovery and reset
by a power-on cycle. Bit 6 controls whether a low or high
levelis required fromthe recovery source. Bit5 controls the
reset delay after recovery. Bits 2, 3, and 4 of the SMR
register specify the STOP-Mode Recovery Source (Table
7). The SMR is located in Bank F of the Expanded Register
Group at address 0BH.

DCCRECEE

I—— SCLK/TCLK Divide by 16
0 OFF*™
1 ON

Ext Clock Divide by 2
0 SCLK/TCLK = XTAL/2 *
1 SCLK/TCLK = XTAL

Stop Mode Recovery Source
000 POR Only*

001 P30

010 P31

o011 P32

100 P33

101 P27

110 P2NOR 0-3

111 P2 NOR 0-7

Stop Delay
0 OFF
1 ON*

Stop Recovery Level
0 Low*
1 High

* Default setting atter RESET.
** Defa

Stop Flag
0 POR~
1 Stop Recovery

ult setting after AESET and STOP-Mode Recovery.

Figure 16. STOP-Mode Recovery Register
(Write Only Except D7 Which is Read Only)




N 2iLars

Z86E30/E31 CMOS 8-Bir 28 CCP™
CONSUMER CONTROLLER PROCESSORS

FUNCTIONAL DESCRIPTION (Continued)

SCLK/TCLK Divide-by-16 Select (DO). This bitofthe SMR
controls a divide-by-16 prescaler of SCLK/TCLK. The
purpose of this control is to selectively reduce device
power consumption during normal processor execution
(SCLK control) and/or HALT mode (where TCLK sources
counter/timers and interrupt logic).

External Clock Divide-By-Two (D1). This bit can elimi-
nate the oscillator divide-by-two circuitry. When this bit is
0, SCLK (System Clock) and TCLK (Timer Clock) are equal
to the external clock frequency divided by two. The SCLK/
TCLK is equal to the external clock frequency when this bit

is set (D1 = 1). Using this bit, together with D7 of PCON,
further helps lower EMI [i.e., D7 (PCON) = 0, D1 (SMR) =
1]. The default setting is 0. Maximum frequency is 4 MHz
with D1 = 1

STOP-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR register specify the wake-up source
of the STOP-Mode Recovery (Figure 17). Table 6 shows
the SMR source selected with the setting of D2 to D4. P33-
P31 cannot be used to wake up from STOP mode when
programmed as analog inputs.

SMR D4 D3 D2
000
VDD SMR D4 D3 D2 SMR D4 D3 D2 SMRA D4 D3 D2 SMR D4 D3 D2 SMR D4 D3 D2
00 1 10 0 1.0 1 11 0 111
01 0
01 1 P20 P20
P30 T
P31 P33 P27 '
("]
P23 P27
To POR
RESET
e
Stop Mode Recovery Edge
Select (SMR)
To P33 Data
Latch and IRQ1
P33 From Pads Mux -

Digital/Analog Mode
Select (P3M)

Figure 17. STOP-Mode Recovery Source

Table 6. STOP-Mode Recovery Source

D4 D3 D2 SMR Source selection

0 0 0 POR recovery only

0 0 1 P30 transition

0 1 0 P31 transition (Not in analog mode)
0 1 1 P32 transition (Not in analog mode)
1 0] 0 P33 transition (Not in analog mode)
1 0 1 P27 transition

1 1 0 Logical NOR of Port 2 bits 0-3

1 1 1 Logical NOR of Port 2 bits 0-7

STOP-Mode Recovery Delay Select (D5). The 5 ms
RESET delay after STOP-Mode Recovery is disabled by
programming this bitto a zero. A1 inthis bitcausesa5ms
RESET delay after STOP-Mode Recovery. The default
condition of this bit is 1. If the fast wake up mode is
selected, the STOP-Mode Recovery source must be kept
active for at least 5 TpC.

STOP-Mode Recovery Level Select (D6). A 1 in this bit
defines that a high level on any one of the recovery sources
wakes the Z8B6E30/E31 from STOP Mode. A O defines the
low level recovery. The defauit value is 0.

8-18
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Cold or Warm Start(D7). This bitis set by the device upon
entering STOP Mode. A 0 in this bit indicates that the
device has been reset by POR (cold). A 1 in this bit
indicates the device was awakened by a SMR source
(warm). This bit is read only.

Watch-Dog Timer Mode Register (WDTMR). The WDT is
a retriggerable one-shot timer that resets the Z8 if it
reaches terminal count (Figure 18). The WDT is disabled
after Power-On Reset and initially enabled by executing
the WDT instruction. It is refreshed on subsequent execu-
tions of the WDT instruction. The WDT cannot be disabled
when it has been enabled. The WDT is driven either by an
on-board RC oscillator or external oscillator from XTAL1
pin. The POR clock source is selected with bit 4 of the WDT
register (Figure 19).

Note: Execution of the WDT instruction affects the Z (Zero),
S (Sign), and V (Overflow) flags.

WDTMR Register Accessibillty. The WDTMR register is
accessible only during the first 64 processor cycles (128
XTAL clock cycles) from the execution of the first instruc-
tion after Power-On Reset, Watch-Dog Reset, or a STOP-
Mode Recovery. After this point, the register cannot be
modified by any means, intentional or otherwise. The
WDTMR cannot be read and is located in Bank F of the
Expanded Register Group at address location OFH.

WDT Time-out Period (DO and D1). Bits 0 and 1 control
a tap circuit that determines the time-out periods that can
be obtained. Table 7 shows the time-out period. The
default value of DO and D1 are 1 and 0, respectively.

WDTMR (F) OF
[o7| o8] os] p4] 03] b2 01] D0
1 )

I

* Detault setting after RESET

Table 7. Time-out Period of the WDT

Time-Out of Time-Out of
D1 Do Internal RC OSC the Crystal Clock
0 0 5ms 256TpC
0 1 15ms 512TpC
1 0 25 ms 1024TpC
1 1 100 ms 4096TpC
Notes:

TpC = crystal clock cycle
The default setting is 15 ms.
Values shown are for Ve = 5.0V.

WDT During the HALT Mode (D2). This bit determines
whether or not the WDT is active during HALT mode. A1l
indicates that the WDT is active during HALT. AOdisables
the WDT in HALT mode. The default value is 1.

WDT During STOP Mode (D3). This bit determines whether
or not the WDT is active during STOP mode. A1 indicates
active during STOP Mode. A 0O disables the WDT during
STOP mode. Since the on-board OSC is stopped during
STOP mode, the WDT clock source has to select the on-
board RC OSC for the WDT to recover from STOP mode.
The default is 1.

Clock Source For WDT (D4). This bit determines which
oscillator source is usedto clock the internal POR and WDT
counter chain. If the bitis a 1, the internal RC oscillator is
bypassed and the POR and WDT clock source is driven
from the external pin, XTAL1. The default configuration of
the bit is O, which selects the RC oscillator.

WDTTAP INTRC OSC External Clock

5ms 266 TpC
o1+ 15ms 512TpC
10 25ms 1024 TpC
1 100 ms 4096 TpC
WOT During HALT
0 OFF
1 ON*
WDT During STOP
0 OFF
1 ON*

XTALV/INT RC Select for WDT
0 On-Board RC *
1 XTAL

Reserved (Must Be 0)

Figure 18. Watch-Dog Timer Mode Register
{Write Only)
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FUNCTIONAL DESCRIPTION (Continued)

4 Clock
Fitr Clear 18 Clock RESET  _
CLK Gensrator

Internal
RESET
WDT Select
(WDTMR) 7 WDT TAP SELECT
CK Source
Select >
(WDTMR)
XTAL M 5 ms POR 5ms 15ms 25ms 100 ms
oK L WWOT/POR Counter Chain
RC X
0scC.
2V Operating
vDD Voltage Det.
2V REF
0

o

From STOP-Mode S D
Recovery Source

12 ns Glitch Filter

WDT >

Stop Delay «
Select (SMR) ~

Figure 19. Resets and WDT
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Auto Reset Voltage. An on-board Voltage Comparator
checks that V¢ is at the required level to ensure correct
operation of the device. Reset is globally driven if V¢ is
below Vpgr (Figure 20).

Vec 2.80

If the V. drops below 4.5V while the device is in operation,
the device must be powered down and then re-powered
up again. Note: V¢ must be in the allowed operating
range (4.5V to 5.5V) prior to the minimum Power-On Reset
time-out (T,g).

(Voits)

2.80

2.40 \‘

2.20 AN

2.00 \\ \

120 AN

1.60 \\

1.40 \

-60 40 -20 0 20

40 60 80 100 120 140

Temperature (°C)

Figure 20. Typical Z86E30/E31 Vrgy Voltage vs Temperature

8-21



Q2056

286E30/E31 CMOS 8-Brr 28° CCP™
CONSUMER CONTROLLER PROCESSORS

FUNCTIONAL DESCRIPTION (Continued)

EPROM Programming Mode

Table 8 shows the programming voltages of each pro-
gramming mode. Table 9, Figures 21, 22, and 23 show the
programming timing of each programming mode. Figure
24 shows the flow-chart of an Intelligent Programming
Algorithm, which is compatible with a 2764A EPROM
(Z86E30/E31 is 4K/2K EPROM, 2764A is 8K EPROM).

Figure 25 shows the circuit diagram of the Z8B6ES0/E31
programming adaptor which adapts from 2764A to Z86E30/
E31. Since the EPROM size of Z86E30/E31 differs from
2764A, the programming address range should be set
from 0000H to OFFFH.

Table 8. EPROM Programming Table

Programming Modes Vep EPM ICE I0E /PGM ADDR DATA V¢*
EPROM READ1 X Vi V. vy, Viy ADDR  Out 45Vt
EPROM READ2 X VH Vi ViL Viu ADDR Out 5.5Vt
PROGRAM Vi X Vi Viy V. ADDR  In 8.0V
PROGRAM VERIFY Vi X L VL Vy ADDR Out 80V
EPROM PROTECT Vi Vi Vi Vi Vi NU NU 60V
RC OSCILLATOR SELECT v, A v, v, A NU NU 60V
RAM PROTECT Vi Vin Vi Vi Vi NU NU 6.0V
Notes:
Vy = 128V
Viw = As per specific Z8 DC specification.
V. = As per specific Z8 DC spacification.
= Not used, but must be set to Vy, Vi, or Vy_level.
NU = Not used, but must be set to either Vy, or V,_level.
lpp during programming = 40 mA maximum.
lcg during programming, verify, or read = 40 mA maximum.
* Ve has a tolerance of £0.25V.
1 Although most progammers do an EPROM read at V, = 5.0V, Zilog
recommends an EPROM read at V. = 4.5V and 5.0V to ensure proper
device operations during the V. after programming.
Table 9. EPROM Programming Timing
Parameters Name Min Max Units

1 Address Setup Time 2 us

2 Data Setup Time 2 us

3 Vpp Setup 2 us

4 Ve Setup Time 2 us

5 Chip Enable Setup Time 2 us

6 Program Pulse Width 0.95 ms

7 Data Hold Time 2 us

8 /OE Setup Time 2 Hs

9 Data Access Time 200 ns

10 Data Output Float Time 100 ns

11 Overprogram Pulse Width 2.85 ms

12 EPM Setup Time 2 us

13 /PGM Setup Time 2

14 Address to /OE Setup Time 2

15 Option Program Pulse Width 78 ms
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VIH
Address ViL )g Address Stable X Address Stable X
VIH 0 Min =
Data VIL Invalid Valid XInvalidXValid X
ok
VH ®
VPP i \
VIL
VH ¢t
EPM - r))
VIL
5.5V
—{ (D e S 5
vee /
4.5V
VIH
\
/CE
ViL \ (’__/—
)
VIH —» OMin  |g— ‘e
JOE Y P2/
VvIL
VIH ¢
)
PaM

Figure 21. EPROM READ Mode Timing Diagram
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FUNCTIONAL DESCRIPTION (Continued)

VIH
Address
L X Address Stable X
ViH _.I @
Data X Data Stable \
VIL
—] 4..@
{3
VH
Vep i ‘
VIH
{4
VH
EPM ' J’_\_
ViL
({4
eV
VvCC i ’
4.5V
VIH ® - Q
/CE
n \ e
J
ViH
/OE T ’
Vi
VIH
PoM b
(8
o] e
D
j———————— Program Cycle ja—— Vorify Cycle ——m

Figure 22, Timing Diagram of EPROM Program and Verify Modes
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VIH
Address
VIH
Data
w X
VH Y
VPP [~
VIH
®
6V
vee
4.5V
VH
/CE
ViH
fOE i
viL N\ ViL /
Vi /_
EPM VIH VIH
ViL
ViH
—_—
/PGM ViL
EPROM Protect RC Oscillator RAM Protect

Figure 23. Timing Diagram of EPROM Protect, RAM Protect, and RC OSC Modes
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FUNCTIONAL DESCRIPTION (Continued)

Addr =
First Location

'

Vee = 6.0V
Vpp = 12.5V

!

N=0

'

Program
1 ms Pulse

1

Increment N

P

ass

Prog. One Pulse
3xN ms Duration

Increment
Address

Last Addr ?

Vee = Vpp =4.5V

Fall »

P

Note: * To ensure proper operations during the spec.,
Zilog recommends verification over the V¢
range of the device V. spec.

Vee = Vpp = 5.5V (Davice Failed)
arify All
Bytes

Pass

Fail

Device Passed

Figure 24. Z86E30/E31 Programming Algorithm
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un u2
DO 24 P20 AQ 10 AD 00 11 DO
D1 28] oy A8l o 2o
oz 28], L1 PP opH3 D2
D3 27} .0 A3 4 o3 s D3
D4 28], A4 1 W oa |28 D4
D5 il o Al 505 os 1z Ds
D6 P26 A6 4 A6 06 18 D6
D7 P27 A7 3] o7 o7 119 D7
A4 2] 58
A0
- 1] S a0 |28 AS 24] o
20 1 8 2
2 ” PO1 P31 p—" A 1 at0
v P02 paz 12 __EPM. A7 23] a1
2 13
A4—3 P03 P33 ‘___v::: —2 a1z
4 14 27
" PO4 P34 | —— ] /PGM GND] 14 GND
$eos Pas |15 A9 1konm , B2 54
As 6 17 A10 /cs veel2s  vec
P06 P36 f——"r /1
A7 A por pa7 |18 Al 1 KOhm 4 2 224 joe ver| 1 VPP
2764 Pins Nl
o 0.01pF
xTaL1 P2 -
xTaL2 X GND
Z86E30/31
28-Pin DIP
Socket R4 R3
12,5V LA TAAN2
J. 1 KOhm 10 KOhm
w o e I
us 28 2 A0
R = |o
125V 16 | X1 \JTG pil1 GND-[ GND 12.5 Volt_
i — EPM 2 !
GND_ 4 |x3 pals
eq\c
|
VCC 15 WD |
4
X—SLOI’O——Dz 3
5 ]s4 ' D416
S B s
|
10
X2 ] X
vee |2Y Note: The programming address must be set to
0000H - OFFFH (Lower 4K Byte Memory).
iH5043

Figure 25. ZB6E30/E31 Programming Adaptor Circuitry
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ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed under Absolute Maxi-

Symbol Description Min Max Units mum Ratings may cause permanent damage to the de-

Vee Supply Voltage (*) -03 +7.0 % vice. This is a stress rating only; operation of the devif:e at

V™™ Max Input Voltage 7 v any condition above those indicated in _the operational

Tera Storage Temp 65 +150 C sections of these specifications is notimplied. Exposure to

T, Oper Ambient Temp 1 C absolute maximum rating conditions for extended periods
Power Dissipation 2.2 W may affect device reliability.

Notes:

* Voltage on all pins with respect to Ground.

** Applies to all Port pins, except Port 31, 32, 33 and must limit current
going into and out of Port pin to 250 pA maximum.

1 See Ordering Information.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test From Outout
conditions as noted. All voltages are referenced to Ground. Under Test © L 4 9
Positive current flows into the referenced pin (Figure 26).

~ 150 pF

o)
&)
H
—
aY

Figure 26. Test Load Configuration

CAPACITANCE
T, =25°C; V= GND = QV; f = 1.0 MHz; unmeasured pins returned to GND.
Parameter Min Max
Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF

V., SPECIFICATION
V., = 5.0V 0.5V
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DC ELECTRICAL CHARACTERISTICS

Vee Ty=0°Cto +70°C Typical
Symbol Parameter Note[3] Min Max @ 25°C  Units Conditions Notes
Max Input Voltage 50V Voo +0.5V v Iy <250 pA {71
Ven Clock Input High Voltage 5.0V 0.7 Ve Vee +0.3V 25 v Driven by External
Clock Generator
Vo Clock Input Low Voltage 5.0V Vss—0.3 0.2 Ve 15 v Driven by External
Clock Generator
Vi Input High Voltage 50V 0.7 Vg Ve +0.3 25 v (7
Vi Input Low Voltage 5.0V Vg5 0.3 0.2 Ve 15 v
Vou Output High Voltage 5.0V Ve 04 48 v loy =—2.0mA 19}
(Low EMI Made) 5.0v V0.4 48 Vv ly=—0.5mA 8]
Vour Output Low Voltage 5.0V 0.4 0.1 v lor = +4.0 mA 9]
(Low EMI Mode) 5.0V 0.4 0.1 v I, =+1.0mA (8]
Vo Output Low Voltage SV 15 03 v lo, = +12MA, (91
3 Pin Max
Vorrser Comparator Input 5.0V 50 10 mv
Offset Voltage
n input Leakage 5.0V -10 +10 <1 pA Viy=0V, Ve
lou Qutput Leakage 5.0v -10 +10 <1 pA Vin=0V, Ve
e Supply Current 5.0V 16 15 mA @ 8 MHz [4511]
(Standard Mode) 20 18 mA @12 MHz (4511}
Notes:
1] leen Typ Max Unit Freq
Clock-driven XTAL 0.3mA 6.0 mA 8 MHz
Crystal or resonator 35mA 60 mA 8 MHz
[2] Vgs=OV=GND.

[3] V., Mmust be in the allowed operating range (4.5V to 5.5V) prior to
the minimum T, timeout. V__specified at 4.5V to 5.5V.

[4] Al outputs untoaded, I/O pins floating, inputs at rail,

[5] CL1=CL2= 100 pF.

[6] Same as note [4] except inputs at V.

[7] Except clock pins and Port 3 input pins in EPROM mode.

[8] Port Low EMI mode.

[9] Port STD mode.

{10] SMR Reg Bit D1=1.

[11] Z8BBE30 only.
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DC ELECTRICAL CHARACTERISTICS (Continued)

Veo Ta=0°Cto +70°C Typical

Symbol Parameter Note[3] Min Max @ 25°C  \Units Conditions Notes
legt Standby Current 5.0v 6.0 35 mA HALT mode V=0V, Ve [4.5]
(Standard Mode) Vee @8 MHz
5.0V 3.0 1.50 mA Clock Divide-by-16 [4,5]
@ 8 MHz
lee Supply Current 5.0V 75 5.0 mA @2MHz [4,5,10]
(SCLK/TCLK = XTAL) 5.0V 12.0 8.0 mA @4 MH: [4,5,10]
lect Standby Current 50V 20 1.0 mA @2 MHz (4,510
(SCLK/TCLK = XTAL) 5.0V 30 15 mA @4 MHz [4510]
lec (Standard Mode) 5.0V 20 0.75 mA Clock Divide-by-16 {4,5]
@2 MH:z
5.0V 20 1.0 mA Clock Divide-by-16 [4,5]
@ 4 MHz
lc2 Standby Current 5.0v 10 2 pA STOP mode V=0V, Ve (6]
WDT is not Running
5.0v 800 450 pA STOP mode Vi, =0V, V¢ (6]
WDT is Running
l Auto Latch Low Current 5.0v -10 -5 pA V<V, <V,
Ak Auto Latch High Current 5.0v 20 10 WA OV< V<V
Troon Power-On Reset 50V 25 45 ms (3]
Vest Auto Reset Voltage 30 26 v
Notes:
1 lecy Typ Max Unit Freq
Clock-driven XTAL 03mA 60 mA  8MHz
Crystal or resonator 35mA 6.0 mA  8MHz

[2] Vgs=0V=GND.

[3] Vo must be in the allowed operating range (4.5V to 5.5V) prior to
the minimum T, timeout. V. specified at 4.5V to 5.5V.

[4] All outputs unloaded, /O pins floating, inputs at rail.

[5] CL1=CL2=100 pF.

[6] Same as note {4] except inputs at V.

[7] Except clock pins and Port 3 input pins in EPROM mode.

[8] Port Low EMI mode.

[9] Port STD mode.

[10] SMR Reg Bit D1=1.

[11] Z86E30 only.
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ZB6EION/EI1 CMOS 8-Brr 28° CCP™
@ 2L CONSUMER CONTROLLER PROCESSORS

AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram (Standard Mode for SCLK/TCLK + XTAL/2)

S\ Dy o

Stop N
Mode K
Recovery
Source

Figure 27. Additional Timing
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. Z86E30/E31 CMOS 8-Bir 28 CCP™
@ 2il(l5 CONSUMER CONTROLLER PROCESSORS

AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Standard Mode)

T, = 0°C 10 470°C

Vee 8MHz [11] 12MHz [11]
No Symbol Parameter Note{6] Min Max Min Max Units Notes
1 TC Input Clock Period 5.0v 125 DC 83.3 DC ns [1]
2 TiC,7fC  Clock Input Rise 5.0V 25 15 ns [1]
and Fall Times
3 TwC Input Clock Width 5.0V 62.5 416 ns (1]
4 TwTinL  Timer Input Low Width 5.0v 70 70 ns [1]
5 TwTinH  Timer Input High Width 5.0V 5TpC 5TpC {1
6 TpTin Timer Input Period 5.0V 8TpC 8TpC (1]
7 TpTin Timer Input Rise 5.0V 100 100 ns (1]
TfTin and Fall Timers
BA  Twl Int. Request Low Time 50v 70 70 ns 1.2
88  TwiL Int. Request Low Time 5.0V 5TpC 5TpC [1,3]
9 TwlH Int. Request Input 5.0v 5TpC 5TpC [1.2]
High Time
10 Twsm STOP-Mode Recovery 5.0V 12 12 ns
Width Spec
11 Tost Oscillator Start-up Time 5.0v 5TpC 5TpC [4]
12 Twdt Watch-Dog Timer 5.0V 5 5 ms D1=0(5]17]
Delay Time 5.0v 15 15 ms D1=0[5][8]
5.0V 25 25 ms D1=11(5]19)
5.0V 100 100 ms D1 =1[5][10]
Notes:

[1] Timing Reference uses 0.7 V¢ for alogic 1 and 0.2 V. for a logic 0.
[2] Interrupt request through Port 3 (P33-P31).

[3] Interrupt request through Port 3 (P30).

[4] SMR-D5=0.

[5] Reg. WDTMR.

[6] 5.0V .£0.5V

[?] Reg. WDTMRD1=0,D0=0

[8] Reg. WDTMRD1 =0,D0 = 1

[9] Reg. WDTMRD1 =1,00=0.

[10] Reg WDTMR D1 = 1,D0 = 1.

[11]) Z86E30 max frequency = 12 MHz; Z86E31 max frequency = 8 MHz.
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‘ Z8GEIEI! CMOS 8-BT 26® CCP™
@_ZILCE CONSUMER CONTROLLER PROCESSORS

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Diagrams

y f
Data In Data In Valid K Next Data In Valid
7 {(
N
(2)—
2
; - 8
/DAV Delayed DAV £
(Input) K (( s
W
E
RDY / Delayed RDY
{Output) { §
N
Figure 28. Input Handshake Timing
ﬁ{; R mmmemsnnsananenus
Data Out Data Out Valid Next Data Out Valid
(U
12
{(
"o,
/DAV s, Delayed DAV
(Output) .-
I © i ® 1
) [ (-
T A +
'RI?HY) Delayed ”HDY o
(inp S SR :

Figure 29. Output Handshake Timing

8-33



ZB6EJ0/E31 CMOS 8-Bir Z8® CCP™
@2".‘]5 CONSUMER CONTROLLER PROCESSORS

AC ELECTRICAL CHARACTERISTICS
Handshake Timing Table - Standard Mode

T, =0°C10 +70°C

Vee 8 MHz, 12 MHz [2] Data

No Symbol Parameter Note[1] Min Max Direction
1 TsDI(DAV) Data In Setup Time 50V 0 IN
2 ThDI{DAV) Data In Hold Time 5.0V 15 IN
3 TwDAV Data Available Width 5.0V 110 IN
4 TdDAVI(RDY) DAV Fall to

RDY Fall Delfay 5.0V 15 IN
5 TdDAVIA(RDY) DAV Rise to

RDY Rise Delay 5.0v 80 IN
6 TdRDYQ(DAV) RDY Rise to

DAV Fall Delay 5.0V 0 IN
7 TdDO(DAV) Data Qut to

DAV Fall Defay 5.0V 63 out
8 TdDAVO(RDY) DAV Fall to

RDY Fall Delay 5.0V 0 ouT
9 TARDYQ(DAV) RDY Fallto

DAV Rise Delay 5.0v 15 ouT
10 TwRDY RDY Width 5.0V 80 out
11 TdRDYOd(DAV}) RDY Rise to

DAV Fall Delay 5.0V 80 80 outT

Note:
[1] 5.0V 0.5V Standard operating temperature range 0°C to +70°C.
[2] Z86E30 max frequency = 12 MHz; Z86E31 max fraquency = 8 MHz.
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Z86E30/E31 CMOS 8-Brr Z8® CCP™
@ 2"-‘]5 CONSUMER CONTROLLER PROCESSORS

EXPANDED REGISTER FILE CONTROL REGISTERS

PCON (%F) %00 SMR (F) 0B

|D7| DSI Dﬂgl Da|02| D1|Do| lD7| Ds | Ds|D4I DSIEEI mlool

|_ L — scucikoide by 16
Comparator Ouput Port 3° 0 OFF**
0 P34, P37 Standard Output 1 ON
1 P34, P37 Comparator Output
Ext Clock Divide by 2
Must be 1 0 SCLK/TCLK = XTAL/2

1 SCLK/TCLK = XTAL
0 Port0 Open-Drain

1 Port0 Push-pull* ———— Stop Mode Recovery Source
000 POR Oniy*
0 PortG Low EMI 001 P30 iy
1 Port 0 Standard® 010 P31
- i o1 P32
Must be 100 P33
101 P27

0 Port2 Low EM!

1 Port2 Standard” 110 P2NOR0-3

11 P2NORO-7

0 Port3 LowEMI Stop Delay
1 Port3 Standard* 0 OFF
Low EMI Oscillator 1 ON
0 Low EMI Stop Recovery Level
* Default setting after RESET 1 Standard” 0 Low"
1 High
Stop Flag
Figure 30. Port Configuration Register 0 POR*
(Write Only) * Defaut seting after RE: 1 Stop Recovery

SET.
** Default setting atter RESET and STOP-Mode Recovery.

Figure 31. STOP-Mode Recovery Register
{Write Only Except Bit D7, Which is Read Only)

WDTMR (F) OF

{07} bs] ps| 04 03] 02| 01] 0o ]

_L WDTTAP INTRCOSC External Clock
00 5ms 256 TpC
o1 15ms 512 TpC
10 25ms 1024 TpC
1" 100 ms 4096 TpC

WDT During HALT
0 OFF
1 ON*
WOT During STOP
0 OFF
1 ON*

————— XTAL1ANT RC Select for WDT
0 On-Board RC *
1 XTAL

Reserved (Must be 0}

* Detault setting after RESET

Figure 32, Watch-Dog Timer Mode Register
{Write Only)
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A 2L.05

Z86E30/E31 CMOS 8-Bir Z8® CCP™
CONSUMER CONTROLLER PROCESSORS

Z8® CONTROL REGISTER DIAGRAMS

R240

07| o8| b5 04| 03] p2| 01] Do
I

Figure 33. Reserved

R241 TMR
| 7] os] os| 04| pa] 2] b1 f 00
T I— No Function

Load Ty

Disable T, Count
Enable Tq Count

No Function
Load Ty

Disable T | Count
Enable T, Count

Ty Modes

00 External Clock Input
01 Gate Input

10 Trigger Input
{Non-retriggerabie)
11 Trigger Input
{Retriggerable)

T Modes
Oguhot Used

01 ToOut

10 T¢Out

11 In‘emal Clock Out

-0 a0 —Oo

-0

Figure 34. Timer Mode Register
(F1;;: Read/Write)

R242 T4
| 07| o8 o5 04] o8] c2| o1] Do}

L v

{When Wrtiten)
(Range: 1-256 Decimal
01-00 HEX)
Ty Current Valua
(When Read)

Figure 35. Counter Timer 1 Register
(F2,: Read/Write)

R243 PRE1
| o7] 06| 0s] p4] b3 p2| b1 | oo}

|— Count Mode

0 T, Single Pass
1 T4 Modulo N

Clock Source
1 Ty Internal
0 Ty External Timing input
&y ) Mode

Prascaler Modulo
{Range: 1-84 Decimal
01-00 HEX)

Figure 36. Prescaler 1 Register
(F3,,: Write Only)

R244 TO
| o7] oe] o5 | 04| 03] 2| o1} o0

L—_ Tp Initial Value

{When Written)
(Range: 1-256 Decimal
01-00 HEX)

Tp Current Value
{When Read)

Figure 37. Counter/Timer 0 Register
(F4,,: Read/Write)

R245 PREQ
| o7] os| os] o4] 03] o2| o1 0o

I— Count Mode

0 TgSingle Pass
1 ToModulo N

Rasarved (Must Be 0)
Prascaler Modulo

{Range: 1-64 Decimal
01-00 HEX

Figure 38. Prescaler 0 Register
(F5y: Write Only)

R248 P2M

DODEEEER
l————— P27 - P2g O Definition

0 Defines Bit as Output
1 Defines Bit as Input

Figure 39. Port 2 Mode Register
(F6,: Write Only)
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Q2005

ZBSE30/E31 CMOS 8-Brr 28® CCP™
CONSUMER CONTROLLER PROCESSORS

R247 PAM
[o7{os] 05|04 |oa] 02| o100

T L

Port 2 Open-Drain
Port 2 Push-pull

P31, P32 Digital Mode
P31, P32 Analog Mode

P32 = Input

P35 = Qutput

P32 = /DAVO/RDYD
P35 = RDYQ/DAVO

o a0 —“0O

e R@s0rved (Must be 0)

0 P31 = Input (TIN)
P36 = Output (TOUT)

1 P31 =/DAV2/RDY2
P36 = RDY2//DAV2

0 P30 =Input
P37 = Output

Reserved (Must be 0)

Figure 40. Port 3 Mode Register
(F7y: Write Only)

R248 POTM
|D7|Delosmnalnzlo1|oo]
—_—

1 P04 - P00 Mode

00 = Output
01 = Input
1X = Reserved

Stack Selection
1 = Internal

Reserved (Must be 0)

P07 - P04 Mode
00 = Output
01 = Input
1X = Reserved

Figure 41. Port 0 and 1 Mode Register
(F8,: Write Only)

R248 IPR
[oToe [ oo [0+ o] o2 o [ ]

T | T

Intarrupt Group Priority
Reserved = 000
C>A>B=001
A>B>C=010
A>C>B=011
B8>C>A=100
C>B>A=101
B>A>C=110
Reserved = 111

0 IRQ1 > IRQ4
1 IRQ4 > IRQ1

0 IRQ2 > IRQO
1 IRQ0 > IRQ2

0 |IRQ5 > IRQ3
1 IRQ3 > IRQS

Reserved (Must be 0)

Figure 42, Interrupt Priority Register
(F9y: Write Only)

R250 IRQ
EEEE DR
__: IRQO = P32 Input
IRQ2 = P31 Input

1RQ1 = P33 Input
1RQ3 = P30 Input
IRQ4 = TO
1RQ5 =T1

Inter Edge
P31l Pa2l =00
Patl P32t =01
P31 T P32 =10
P31 TI P32 T = 11

Figure 43. Interrupt Request Register
(FA,: Read/Write)

R251 IMR
EEE ==

1 IRQS5-IRQO
(o] 0= IRQO)
1 RAM Protect T

1 bles Interrupts

t RAM Protect option must be praviously selected.

Figure 44. Interrupt Mask Register
(FB,: Read/Write)

— |RQ1, IRQ4 Priorlty (Group C}

e |RQO, IRQ2 Priority (Group B)

1RQ3, IRQS Priority (Group A}
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A 21La5

Z86E30/E31 CMOS 8-Brr 28° CCP™
CONSUMER CONTROLLER PROCESSORS

Z8® CONTROL REGISTER DIAGRAMS (Continued)

R252 FLAGS
Jo7]os]0s] 04| 03] b2 o1 | oo}

User Flag Fi

User Flag F2

Half Carry Flag
Decimal Adjust Fiag
Overflow Flag

Sign Flag

Zero Flag

Carry Flag

=

Figure 45. Flag Register
(FC,;: Read/Write)

R253 AP

FEEREERT]

| _:—- Expanded Register File

's
Register Pointer

Figure 46. Register Pointer
(FDy: Read/Write)

R254 GPR
Jo7] o8] ps] b+] s p2] o1} Do}

o
1=1

State

=

Figure 47. General-Purpose Register

R255 SPL

{ 7] o8] 5| b4 03] p2] o1 f oo}
L—__ Stack Pointer Lower

Byte (SP7 - SPO)

Figure 48. Stack Pointer
(FF,;: Read/Write)
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N 2105

ZB6E30/E31 CMOS 8-Br 28® CCP™
CONSUMER CONTROLLER PROCESSORS

INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to
describe the addressing modes and instruction opera-
tions as shown in the instruction summary.

Symbol Meaning

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 address only

IR Indirect-register or indirect
working-register address

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.

Symbol Meaning

dst Destination location or contents
sre Source location or contents

cc Condition code

@ Indirect addrsss prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Control Register 252)
RP Register Pointer (R253)

IMR Interrupt mask register (R251)

Flags. Control register (R252) contains the following six

flags:

Symbol Meaning

Cc Carry flag

Z Zero flag

S Sign flag

\Y Overflow flag

D Decimal-adjust flag
H Half-carry flag

Affected flags are indicated by:

Clear to zero

Set to one

Set to clear according to operation
Unaffected

Undefined
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ZB6E30/E31 CMOS 8-Bir Z8®° CCP™

@ p—d W Y CONSUMER CONTROLLER PROCESSORS
CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True

0111 C Carry C=1

1111 NC No Carry C=0

0110 4 Zero Z=1

1110 NZ Not Zero Z=0

1101 PL Plus S$=0

0101 MI Minus S=1

0100 ov Overflow V=1

1100 NOV No Overflow V=0

0110 EQ Equal 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(SXORV)]=0

0010 LE Less Than or Equal [ZOR (S XOR V)] =1

1111 UGE Unsigned Greater Than or Equal C=0

0111 ULT Unsigned Less Than Cc=1

1011 UGT Unsigned Greater Than (C=0ANDZ=0)=1

0011 ULE Unsigned Less Than or Equal (CORZ)=1

0000 F Never True (Always False)
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A 2SiLa5

Z85E30/E31 CMOS 8-Brr 28® CCP™
CONSUMER CONTROLLER PROCESSORS

INSTRUCTION FORMATS

e ] oro ]

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

One-Byte Instructions

OPC | MODE GLR, CPL, DA, DEC, oPC | MODE ADC, ADD, AND, CP,
aovore_ Jon [1110] s ] BOR'RUS RCALc, | on [Trio] s ] Loi0Rsec ste.
RR, RRC, SRA, SWAP dst on|1110] dst
OopC JP, CALL (Indirect)
dst orl1110] ast | opc | mope ADC, ADD, AND, CP,
o Jon[1iro] a ] SRPORISS
OPC SRP VALUE
VALUE
MODE | OPC LD
OPC | MODE ADG, ADD, AND, CP, src om|1110] s
gt | src O Sog. SuB, TCM, dt onfl1110] a=
MODE | OPC LD, LDE, LDE, MODE | OPC LD
dst/sre | src/dst LDC, Lbi dst/src x
ADDRESS
ds1/srcl OPC LD
src/dst or]1110] s | cc | opc N
DAY
dst | oprc LD DAL
VALUE
OPC CALL
dstCC | OPC DJNZ, JR DAY
RA DAL
FFH STOPHALT
6FH | 7FH
Two-Byte Instructions Three-Byte Instructions
INSTRUCTION SUMMARY

Note: 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
operand location. For example:

dst (7)

refers to bit 7 of the destination operand.
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Z86E30/E31 CMOS 8-BiT 28° CCP™
N 2ILa5 CONSUMER CONTROLLER PROCESSORS

INSTRUCTION SUMMARY (Continued)

Address Opcode Address Opcode
Instruction Mode Byte Flags Affected Instruction Mode Byte Flags Affected
and Operation dst src (Hex) CZSVDH and Operation dst src (Hex) CZSVDH
ADC dst, src 1 1] % k %k k 0 %k INC dst r rE - % ok k- -
dste-dst + src + C dste—dst + 1 r=0-F
R 20
ADD dst, src t 0[] % %k %k %k 0 % IR 21
dste-dst + src
INCW dst RR AD - ok ok ok - -
AND dst, src t 5[] - % % 0 - - dstedst + 1 IR Al
dste-dst AND src
IRET BF * sk k Kk Kk k
CALL dst DA D6 L FLAGS«@SP;
SPe-SP -2 IRR D4 SP«SP + 1
@SP«PC, PC«@SP;
PCedst SP«SP + 2,
IMR(7)¢1
CCF EF ¥ - - - - -
CeNOTC JP cc, dst DA cD R
ifcc is true c=0-F
CLR dst R BO R PCe-dst IRR 30
dste0 IR B1
JR cc, dst RA cB N
COM dst R 60 - % % 0 - - if cc is true, c=0-F
dsteNOT dst IR 61 PC«PC + dst
Range: +127, -128
CP dst, src T Al ] k %k %k ¥k - -
dst —src LD dst, src r Im C N
dste-src r R r8
DA dst R 40 * %k ok X - - R r 9
dste-DA dst IR 41 r=0-F
r X Cc7
DEC dst R 00 -k ok sk - - X r D7
dste-dst - 1 IR 01 r Ir E3
ror F3
DECW dst RR 80 - ok ok ok - - R R E4
dste-dst - 1 IR 81 R IR E5
R IM E6
DI 8F - - e e - . IR IM E7
IMR(7)0 IR R F5
DJNZr, dst RA rA - - - e - LDC dst, src r Irr G2 L
rer—1 r=0-F
ifr20 LDCI dst, src Ir Ir  C3 L
PC«PC + dst dste-src
Range: +127,-128 rer +1;
rrerr+ 1
El oF B T
IMR(7)&1
HALT 7F I
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Z86E30/E31 CMOS 8-Bit 28° CCP™
@ ZiLGE CONSUMER CONTROLLER PROCESSORS
Address Opcode Address Opcode
Instruction Mode Byte Flags Affected Instruction Mode Byte Flags Affected
and Operation dst src (Hex) CZSVDH and Operation dst src (Hex) CZSVDH
NOP FF - - - - e - STOP 6F R
OR dst, src T 4] - ok k0 - - SUB dst, src 1 2[] k sk ok ok 1 3k
dste-dst OR src dste-dst - src
POP dst R 50 e SWAP dst R FO X % % X ~ -
dste@SP; IR 51 7 IR F1
SPe-SP + 1 A N
PUSH src R 70 - - - - - -
SP&SP-1; IR 71 TCM dst, src 1 e[ 1 - % k% 0 - -
@SP«src (NOT dst) AND src
RCF CF 0 - - - - - TM dst, src t 711 - % %k 0 - -
Ce0 dst AND src
RET AF - - - - - WDT 5F - X X X - -
PC@SP;
SP&SP + 2 XOR dst, src t B[] - %k %0 - -
dste-dst XOR src
RL dst R 90 * k %k k - -
] IR <3} t 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 ‘[ '
in this table, and its value is found in the following table to the left of the
RLC dst R 10 * %k ok k- - applicable addressing mode pair.
. ——0] IR 1
For example, the opcode of an ADC instruction using the addressing
modes r (destination) and Ir (source) is 13.
RR dst R EO % % %k k - -
[ —] IR E1
<] Address Mode Lower
dst sre Opcode Nibble
RRC dst R Cco % K ok k- -
———— R c r r 21
T o0 Y
r Ir (3]
SBC dst, src 1 3] ¥ ok ok ok 1 %
dstedst -src - C R R (4]
SCE DF 1o - - .- R IR (8]
Ce1
R M (6]
SRA dst R DO k % % 0 - -
IR D1 IR IM [7]
K21
kx
SRP src Im 31 - - - - L -
RP«src
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AY=Te

Z86E30/E31 CMOS 8-Bir 28® CCP™
CONSUMER CONTROLLER PROCESSORS

OPCODE MAP
Lower Nibble (Hex)
0 1 2 3 ) 5 [ 7 8 9 A B c D E F
6.5 6.5 6.5 6.5 105 105 10.5 105 6.5 65 |[|12105|121100] 65 |[12100] 65
0 DEC | DEC | ADD | ADD | ADD | ADD | ADD | ADD LD LD DJNZ JR LD JP INC
R1 IRt | r1,r2 | r1,r2 JR2,R1 |IR2, R1{R1,IM JIR1, M| r1,R2 | r2,R1 |r1,RA [cc, RA | r1,IM Jcc, DA i
6.5 6.5 6.5 6.5 105 10.5 10.5 10.5
1 RLC RLC ADC | ADC | ADC | ADC | ADC | ADC
A1 iR1 1,12 | r,Ir2 |R2, R1 |IR2, R1|R1,IM |IR1, IM
6.5 8.5 6.5 6.5 105 105 105 10.5
2 INC INC | SUB | suB | SUB | suB | suB | suB
R1 IR1 r,r2 | rt,Ir2 |R2, R1 |IR2, R1 | R1, IM |IR1, IM
8.0 6.1 6.5 6.5 105 | 105 | 105 | 105
3 JP SRP sBC SBC | SBC | SBC | SBC | sBC
IRR1 M r1,r2 | r1, k2 | R2, R1 |IR2, R1 | R1, IM |iIR1, M
8.5 8.5 6.5 6.5 10.5 10.5 105 10.5
4 DA DA OR OR OR OR OR OR
R1 IR1 | 1,12 | r1, 2 | R2,R1 |IR2, A1 | R1, IM |IRY, IM
105 | 105 6.5 6.5 105 | 105 | 105 | 105 6.0
5 POP | POP | AND | AND | AND | AND | AND | AND woT
R1 IR1 rt, 12 | r1,r2 | R2, R1 |IR2, R1 | R1, IM |IR1, IM
6.5 6.5 6.5 6.5 10.5 105 105 10.5 6.0
] COM | COM | TCM | TCM | TCM | TCM | TCM | TCM STOP
'g‘ R1 IR1 | r1.r2 {11,112 {R2,R1 {IR2, R1 |R1, M |iR1, IM
< 10121 12/141] 65 6.5 105 | 105 | 105 | 105 7.0
o 7 PUSH | PUSH ™ ™ ™ ™ ™ ™ HALT
g R2 IR2 r1,r2 | r1,1Ir2 |R2,R1 |IR2, R1 |R1, IM | IR1, IM
z 105 | 105 6.1
fg 8 |DECW | DECW o]
a RR1 IR1
2 55 | 65 5.1
9 RL RL El
R1 IR1
105 | 105 65 6.5 105 | 105 | 105 | 105 14.0
A INCW | INCW | CP CP CP cP cp cpP RET
RRt IR1 | rt,r2 | r1,1r2 |R2, R1 |IR2, R1 | R, M |IRY, IM
6.5 6.5 6.5 6.5 105 | 105 | 105 | 105 16.0
8 CLR CLR XOR | XOR | XOR | XOR | XOR | XOR IRET
R1 IR1 | ¢1.r2 | r1, 1,2 |R2,R1 |IR2, R1|R1,IM |IR1, (M
6.5 6.5 120 18.0 105 6.5
c RRC | RRC | LDC | LDCI LD RCF
R1 IR1 |1, [er2 |Ir1, lrr2 r1,x,R2
6.5 6.5 12.0 18.0 20.0 200 10.5 6.5
D SRA | SRA LDC | LDCI | CALL* CALL LD SCF
R1 IR1 Ire1, r2 | lee1, Ii2| IRR1 DA |r2xR1
6.5 6.5 6.5 105 | 105 | 105 | 105 6.5
E RR RR LD LD LD LD LD CCF
R1 IR1 r1, IR2 | R2, Rt |IR2, R1 | R1, IM |IR1, IM
8.5 85 6.5 105 6.0
F SWAP | SWAP LD LD NOP
At | Rl I, r2 R2, IR1 Y Y
h g N~ "
2 3 2 3 1
Bytes per Instruction
Legend:
Lower R = 8-bit address
Opcode 1 = 4-bit address
) Nibble y R1 or rq =Dstaddress
Execution Pipeline Ro or rp =Src address
Cycle Cycles
/ Sequence:
Opcode, First Operand
Upper 5 ) !
econd Operand
Ozfgde——ﬂ —— Mnemonic P
ble Note: The blanks are reserved.
* 2-byte instruction appears as a
Firs Second 3-byte instruction.
Operand Operand
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ZBGE30/E31 CMOS 8-Bir 28® CCP™
CONSUMER CONTROLLER PROCESSORS

PACKAGE INFORMATION

14 1
oo ee

m q

Kl_sJL_IL—lLJL_JI_lL.Jul_II_JL_ll_J‘_JIEEI

UPTION TABLE
OPTION & | PACKAGE
['1§ STANDARD
a2 1DF

vmeaL| opT « [ MILLINETER INCH
MIN MAX MIN MAX
At 051 081 020 032
A2 318 | 394 | .23 155
B 038 | os3 | o5 o021
N 152 | 178 | .060 070
02 127 | 152 | .30 060
4 023 | 038 | 009 015
b ot | 3638 3734 1440 [ ran0
02 | 3531 [3s94 | 1390 |45
E 1524 1575 | 600 620
o o 1359 [ 1410 535 | 555
o2 | 1283 | 1308 505 515

B 254 TYP 100 TYP
eh 1549 | 1651 610 650
Ll s | asl 125 150
a Lo 152 | 191 060 075
02 152 | 178 | 060 070
ol 152 | 229 | os0 090
§ 02 102 152 | 040 060

28-Pin DIP Package Diagram

CONTROLLING DIMENSIDONS © INCH
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. Z86E30/E31 CMOS 8-BiT 28° CCP™
@ 2LAB CONSUMER CONTROLLER PROCESSORS

PACKAGE INFORMATION (Continued)

350 dia
— 600 max glass UV GLASS
14 1
N W
620 max.
585 mox. i

I A R A e —p— a—a— -~

15 28

1480 max, ———] 2 t— 523 —-‘
SEALING GLASS — b 253 v

( _ N, ]

230 max. II"IIIIII“ T&%

l_ _-' l' ‘”— L 125 mon
100 max. .090 015
TR

BOTH ENDS 621

28-Pin Window Cerdip Package Diagram
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Z86E30/E31 CMOS 8-Bir 28 CCP™
CONSUMER CONTROLLER PROCESSORS

R 2ILA5
ORDERING INFORMATION
Z86E30 (12 MHz)
28-Pin DIP 28-Pin Cerdip Window Lid
ZB6E3012PSC Z86E3012KSE
Z86E31 (8 MHz)
28-Pin DIP 28-Pin Cerdip Window Lid
ZB86E3108PSC Z86E3108KSE

For fast results, contact your local Zilog sales office for assistance in ordering the part(s) desired.

CODES

Preferred Package
P = Plastic DIP

Longer Lead Time
K= Cerdip Window Lid

Temperature
S=0°Cto +70°C

Speeds
08 = 8 MHz
12= 12 MHz

Environmental
C = Plastic Standard
E = Hermetic Standard

Example:

Z 86E30 12 P S C is a Z86E30, 12 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

Environmental Flow
Temperature
Package

Speed

Product Number
Zilog Prefix

ﬁ
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