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Welcome to E-XFL.COM

What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Data Converters -

Oscillator Type Internal
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Power connections follow conventional descriptions be-
low:
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Figure 1. Z86E30/E31/E40 Functional Block Diagram
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 PIN IDENTIFICATION (Continued)

Figure 9.  Standard Mode
28-Pin DIP/SOIC Pin Configuration

Table 7.  28-Pin DIP/SOIC/PLCC
Pin Identification*

Pin # Symbol Function Direction

1–3 P25–P27 Port 2, Pins 5,6, In/Output
4–7 P04–P07 Port 0, Pins 4,5,6,7 In/Output
8 VCC Power Supply

9 XTAL2 Crystal Oscillator Output
10 XTAL1 Crystal Oscillator Input
11–13 P31–P33 Port 3, Pins 1,2,3 Input
14–15 P34–P35 Port 3, Pins 4,5 Output
16 P37 Port 3, Pin 7 Output
17 P36 Port 3, Pin 6 Output
18 P30 Port 3, Pin 0 Input
19–21 P00–P02 Port 0, Pins 0,1,2 In/Output
22 VSS Ground

23 P03 Port 0, Pin 3 In/Output
24–28 P20–P24 Port 2, Pins 

0,1,2,3,4
In/Output

P25
P26
P27
P04
P05
P06
P07
VCC

XTAL2
XTAL1

P31
P32
P33
P34

P24
P23
P22
P21
P20
P03
VSS

P02
P01
P00
P30
P36
P37
P35

28

28-Pin DIP 

1

14 15

Figure 10.  EPROM Programming Mode
28-Pin DIP/SOIC Pin Configuration

Figure 11.  Standard Mode
28-Pin PLCC Pin Configuration
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CAPACITANCE

TA = 25°C, VCC = GND = 0V, f = 1.0 MHz; unmeasured pins returned to GND.

DC ELECTRICAL CHARACTERISTICS

Parameter Min Max

Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF

TA= 0 °C to +70 °C

Sym Parameter
VCC 

Note [3] Min Max
Typical 
@ 25°C Units Conditions Notes

VCH Clock Input High Voltage 3.5V
5.5V

0.7 VCC
0.7 VCC

VCC+0.3
VCC+0.3

1.8
2.5

V
V

Driven by External 
Clock Generator

VCL Clock Input Low Voltage 3.5V
4.5V

GND -0.3
GND -0.3

0.2 VCC
0.2 VCC

 0.9
1.5

V
V

Driven by External 
Clock Generator

VIH Input High Voltage 3.5V
5.5V

0.7 VCC
0.7 VCC

VCC+0.3
VCC+0.3

 2.5
2.5

V
V

VIL Input Low Voltage 3.5V
5.5V

GND -0.3
GND -0.3

0.2 VCC
0.2 VCC

1.5
1.5

V
V

VOH Output High Voltage
Low EMI Mode

3.5V
5.5V

VCC -0.4
VCC -0.4

3.3
4.8

V
V

IOH = – 0.5 mA

VOH1 Output High Voltage 3.5V
5.5V

VCC -0.4
VCC -0.4

3.3
4.8

V
V

IOH = -2.0 mA
IOH = -2.0 mA

VOL Output Low Voltage
Low EMI Mode

3.5V
4.5V

0.4
0.4

0.2
0.2

V
V

IOL = 1.0  mA
IOL = 1.0  mA

VOL1 Output Low Voltage 3.5V
4.5V

0.4
0.4

0.1
0.1

V
V

IOL = + 4.0  mA
IOL = + 4.0  mA

8
8

VOL2 Output Low Voltage 3.5V
4.5V

1.2
1.2

0.5
0.5

V
V

IOL = + 12 mA
IOL = + 12 mA

8
8

VRH Reset Input High 
Voltage

3.5V
5.5V

.8 VCC

.8 VCC

VCC
VCC

1.7
2.1

V
V

VRL Reset Input Low Voltage 3.5V
5.5V

GND -0.3
GND -0.3

0.2 VCC
0.2 VCC

1.3
1.7

V
V

13

VOLR Reset Output Low 
Voltage

3.5V
5.5V

0.6
0.6

0.3
0.2

V
V

IOL = 1.0 mA
IOL = 1.0 mA

VOFFSET Comparator Input 
Offset  Voltage

3.5V
4.5V

25
25

10
10

mV
mV

VICR Input Common Mode 
Voltage Range

3.5V
5.5V

0
0

VCC -1.0V
VCC -1.0V

V
V

10
10

IIL Input Leakage 3.5V
4.5V

-1
-1

2
2

0.032
0.032

µA
µA

VIN = 0V, VCC
VIN = 0V, VCC

IOL Output Leakage 3.5V
4.5V

-1
-1

2
2

0.032
0.032

µA
µA

VIN = 0V, VCC
VIN = 0V, VCC

IIR Reset Input Current 3.5V
4.5V

-20
-20

-130
-180

-65
-112

µA
µA
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1
TA=–40 °C to +105 °C

Sym Parameter
VCC

Note [3] Min Max
Typical 
@ 25°C Units Conditions Notes

VCH Clock Input High 
Voltage

4.5V
5.5V

0.7 VCC
0.7 VCC

VCC+0.3
VCC+0.3

2.5
2.5

V
V

Driven by External 
Clock Generator

VCL Clock Input Low 
Voltage

4.5V
5.5V

GND-0.3
GND-0.3

0.2 VCC
0.2 VCC

1.5
1.5

V
V

Driven by External 
Clock Generator

VIH Input High Voltage 4.5V
5.5V

0.7 VCC
0.7 VCC

VCC+0.3
VCC+0.3

 2.5
 2.5

V
V

VIL Input Low Voltage 4.5V
5.5V

GND-0.3
GND-0.3

0.2 VCC
0.2 VCC

1.5
1.5

V
V

VOH Output High 
Voltage Low EMI 
Mode

4.5V
5.5V

VCC -0.4
VCC -0.4

4.8
4.8

V
V

IOH = – 0.5 mA
IOH = – 0.5 mA

8
8

VOH1 Output High Voltage 4.5V
4.5V

VCC -0.4
VCC -0.4

4.8
4.8

V
V

IOH = -2.0 mA
IOH = -2.0 mA

8
8

VOL Output Low Voltage 
Low EMI Mode

4.5V
5.5V

0.4
0.4

0.2
0.2

V
V

IOL = 1.0  mA
IOL = 1.0 mA

VOL1 Output Low Voltage 4.5V
5.5V

0.4
0.4

0.1
0.1

V
V

IOL = + 4.0  mA
IOL = +4.0 mA

8
8

VOL2 Output Low Voltage 4.5V
5.5V

1.2
1.2

0.5
0.5

V
V

IOL = + 12 mA
IOL = + 12 mA

8
8

VRH Reset Input High 
Voltage

3.5V
5.5V

.8 VCC

.8 VCC

VCC
VCC

1.7
2.1

V
V

13
13

VOLR Reset Output Low 
Voltage

3.5V
5.5V

0.6
0.6

0.3
0.2

V
V

IOL = 1.0 mA
IOL = 1.0 mA

13
13

VOFFSET Comparator Input 
Offset Voltage 

4.5V
5.5V

25
25

10
10

mV
mV

VICR Input Common 
Mode Voltage 
Range

4.5V
5.5V

0
0

VCC-1.5V
VCC-1.5V

V
V

10
10

IIL Input Leakage 4.5V
5.5V

-1
-1

2
2

<1
<1

µA
µA

VIN = 0V, VCC
VIN = 0V, VCC

IOL Output Leakage 4.5V
5.5V

-1
-1

2
2

<1
<1

µA
µA

VIN = 0V, VCC
VIN = 0V, VCC

IIR Reset Input Current 4.5V
5.5V

-18
-18

-180
-180

-112
-112

µA
µA

ICC Supply Current 4.5V
5.5V

25
25

20
20

mA
mA

@ 16 MHz
@ 16 MHz

4,5
4,5

ICC1 Standby Current
Halt Mode

4.5V

5.5V

8

8

3.7

3.7

mA

mA

VIN = 0V, VCC 
@ 16 MHz
VIN = 0V, VCC 
@ 16 MHz

4,5

4,5

ICC2 Standby Current
(Stop Mode)

4.5V
5.5V

10
10

2
3

µA
µA

VIN = 0V, VCC   
VIN = 0V, VCC

6,11,14
6,11,14

IALL Auto Latch Low 
Current

4.5V
5.5V

1.4
1.4

20
20

4.7
4.7

µA
µA

0V < VIN < VCC
0V < VIN < VCC

9
9
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Figure 14. External I/O or Memory Read/Write Timing
Z86E40 Only
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 DC ELECTRICAL CHARACTERISTICS (Continued)

Figure 15. Additional Timing Diagram
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 DC ELECTRICAL CHARACTERISTICS (Continued)

Handshake Timing Diagrams

Figure 16. Input Handshake Timing
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Figure 17. Output Handshake Timing
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PIN FUNCTIONS

EPROM Programming Mode
D7–D0 Data Bus. The data can be read from or written to
external memory through the data bus.

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

VCC Power Supply. This pin must supply 5V during the
EPROM read mode and 6V during other modes.

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

OE 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.

VPP Program Voltage. 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 VCC occur on pins XTAL1 and RESET.

In addition, processor operation of Z8 OTP devices may be
affected by excessive noise surges on the VPP, 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 VCC

■ Adding a capacitor to the affected pin

Standard Mode
XTAL Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, RC net-
work, or external single-phase clock to the on-chip oscilla-
tor 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.

R/W Read/Write (output, write Low). The R/W signal is
Low when the CCP is writing to the external program or
data memory (Z86E40 only).

RESET Reset (input, active Low). Reset will initialize the
MCU. Reset is accomplished either through Power-On,
Watch-Dog Timer reset, STOP-Mode Recovery, or exter-
nal reset. During Power-On Reset and Watch-Dog Timer
Reset, the internally generated reset drives the reset pin
low for the POR time. Any devices driving the reset line
must be open-drain in order to avoid damage from a pos-
sible conflict during reset conditions. Pull-up is provided in-
ternally. After the POR time, RESET is a Schmitt-triggered
input.

To avoid asynchronous and noisy reset problems, the
Z86E40 is equipped with a reset filter of four external
clocks (4TpC). If the external reset signal is less than 4TpC
in duration, no reset occurs. On the fifth clock after the re-
set is detected, an internal RST signal is latched and held
for an internal register count of 18 external clocks, or for
the duration of the external reset, whichever is longer. Dur-
ing the reset cycle, DS is held active Low while AS cycles
at a rate of TpC/2. Program execution begins at location
000CH, 5–10 TpC cycles after RESET is released. For
Power-On Reset, the reset output time is 5 ms. The
Z86E40 does not reset WDTMR, SMR, P2M, and P3M
registers on a STOP-Mode Recovery operation.

ROMless (input, active Low). This pin, when connected to
GND, disables the internal ROM and forces the device to
function as a Z86C90/C89 ROMless Z8. (Note that, when
left unconnected or pulled High to VCC, the device func-
tions normally as a Z8 ROM version). 

Note: When using in ROM Mode in High EMI (noisy) envi-
ronment, the ROMless pins should be connected directly
to VCC.



Z86E30/E31/E40 
Zilog Z8 4K OTP Microcontroller

DS97Z8X0502 P R E L I M I N A R Y 27

1

Port 2 (P27–P20). Port 2 is an 8-bit, bidirectional, CMOS-
compatible I/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
I/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 20).

Figure 20. Port 2 Configuration

OEN

Out

In

PAD

Port 2 (I/O)

Handshake Controls
DAV2 and  RDY2
(P31 and P36)

Z86E40
MCU

TTL Level Shifter

Auto Latch

R ≈ 500 KΩ

Open-Drain
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 PIN FUNCTIONS (Continued)

Port 3 (P37–P30). Port 3 is an 8-bit, CMOS-compatible
port with four fixed inputs (P33–P30) and four fixed outputs
(P37–P34).  These eight lines can be configured by soft-
ware for interrupt and handshake control functions. Port 3,
Pin 0 is Schmitt- triggered. P31, P32, and P33 are stan-
dard CMOS inputs with single trip point (no Auto Latches)
and P34, P35, P36, and P37 are push-pull output lines.
Low EMI output buffers can be globally programmed by
the software. Two on-board comparators can process an-
alog signals on P31 and P32 with reference to the voltage
on P33. The analog function is enabled by setting the D1
of Port 3 Mode Register (P3M). The comparator output can
be outputted from P34 and P37, respectively, by setting
PCON register Bit D0 to 1 state. For the interrupt function,
P30 and P33 are falling edge triggered interrupt inputs.
P31 and P32 can be programmed as falling, rising or both
edges triggered interrupt inputs (Figure 21). Access to
Counter/Timer 1 is made through P31 (TIN) and P36
(TOUT). Handshake lines for Port 0, Port 1, and Port 2 are
also available on Port 3 (Table 9). 

Note:  When enabling/ or disabling analog mode, the fol-
lowing is recommended:

1. Allow two NOP delays before reading this comparator
output.

2. Disable global interrupts, switch to analog mode, clear
interrupts, and then re-enable interrupts.

3. IRQ register bits 3 to 0 must be cleared after enabling
analog mode.

Note: P33–P30 differs from the Z86C30/C31/C40 in that
there is no clamping diode to VCC due to the EPROM high-
voltage circuits. Exceeding the VIH maximum specification
during standard operating mode may cause the device to
enter EPROM mode.
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 FUNCTIONAL DESCRIPTION (Continued)

Data Memory (DM). In EPROM Mode, the Z86E40 can
address up to 60 KB of external data memory beginning at
location 4096. In ROMless mode, the Z86E40 can address
up to 64 KB of data memory. External data memory may
be included with, or separated from, the external program
memory space. DM, an optional I/O function that can be

programmed to appear on pin P34, is used to distinguish
between data and program memory space (Figure 23).
The state of the DM signal is controlled by the type of in-
struction being executed. An LDC opcode references
PROGRAM (DM inactive) memory, and an LDE instruction
references data (DM active Low) memory.

Figure 23. Data Memory Map

65535

4096

0

External
Data

Memory

Not Addressable

External
Data

Memory

EPROM ROMless

4095
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Figure 27. Counter/Timer Block Diagram
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 FUNCTIONAL DESCRIPTION (Continued)

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

D7 D6 D5 D4 D3 D2 D1 D0

SMR  (F) 0B

SCLK/TCLK Divide by 16
0   OFF 
1   ON 

Stop Mode Recovery Source
000   POR and/or External Reset
001   P30
010   P31
011   P32
100   P33
101   P27
110   P2 NOR 0:3
111   P2 NOR 0:7

Stop Delay
0   OFF
1   ON 
Stop Recovery Level
0   Low 
1   High

Stop Flag
0   POR 
1   Stop Recovery

 * Default setting after RESET.
** Default setting after RESET and STOP-Mode Recovery.

**

*

*

*

*

External Clock Divide by 2
0   SCLK/TCLK =XTAL/2* 
1   SCLK/TCLK =XTAL
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cycles from the execution of the first instruction after
Power-On Reset, Watch-Dog reset or a STOP-Mode
Recovery (Figures 33 and 34). 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 0FH.

Figure 33. Watch-Dog Timer Mode Register
Write Only

D7 D6 D5 D4 D3 D2 D1 D0

WDTMR   (F) 0F

WDT TAP    INT RC OSC   System Clock
      00                 5 ms              128 SCLK
      01               10 ms              256 SCLK
      10               20 ms              512 SCLK
      11               80 ms            2048 SCLK

WDT During HALT
0   OFF
1   ON 

WDT During STOP
0   OFF
1   ON 

XTAL1/INT RC Select for WDT
0   On-Board RC 
1   XTAL

Reserved (Must be 0)

*  Default setting after RESET

*

*

*

*
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 FUNCTIONAL DESCRIPTION (Continued)

EPROM MODE

Table 14 shows the programming voltages of each pro-
gramming mode. Table 15, and figures that follow show
the programming timing of each programming mode.  Fig-
ure 38 shows the circuit diagram of a Z86E40 program-
ming adapter, which adapts from 2764A to Z86E40 and
Figure 39 shows the Z86E30/E31 Programming Adapter
Circuitry.  Figure 40 shows the flowchart of an Intelligent
Programming Algorithm, which is compatible with 2764A
EPROM (Z86E40 is 4K EPROM, 2764A is 8K EPROM).
Since the EPROM size of Z86E30/E31/E40 differs from
2764A, the programming address range has to be set from
0000H to 0FFFH for the Z86E30/E40 and 0000H to 07FFH
for Z86E31. Otherwise, the upper portion of EPROM data
will overwrite the lower portion of EPROM data. Figure 39
shows the adaptation from the 2764A to Z86E30/E31.

Note: EPROM Protect feature allows the LDC, LDCI, LDE,
and LDEI instructions from internal program memory.  A
ROM lookup table can be used with this feature.

During programming, the VPP input pin supplies the pro-
gramming voltage and current to the EPROM. This pin is
also used to latch which EPROM mode is to be used (R/W
EPROM or R/W Option bits). The mode is set by placing
the correct mode number on the least significant bits of the
address and raising the EPM pin above V. After a setup
time, the VPP pin can then be raised or lowered. The
latched EPROM mode will remain until the EPM pin is re-
duced below VH.

EPROM  R/W mode allows the programming of the user
mode program ROM.

Option Bit R/W allows the programming of the Z8 option
bits. When the device is latched into Option Bit R/W mode,
the address must then be changed to 63 decimals
(000000111111 Binary). The Options are mapped into this
address as follows:

Table 14 gives the proper conditions for EPROM R/W op-
erations, once the mode is latched.

Mode Name Mode # LSB Addr

EPROM R/W 0 0000
Option Bit R/W 3 0011

Bit Option

7 Unused
6 Unused
5 32 KHz XTAL Option
4 Permanent WDT
3 Auto Latch Disable
2 RC Oscillator Option
1 RAM Protect
0 ROM Protect
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Figure 39. Z86E30/E31 Programming Adapter Circuitry

GND

U3

IH5043

12.5V 16 X1

4 X3

15

4 S2

5 S4

10

EPM

D1 1

D3 3

D2

D4 6

X

X

IX1

IX2

X

X

X

3

12.5 Volt

0.
1µ

F

10 KOhm

12.5V
R4

1 2

1 KOhm

R3
1 2

GND

1N
52

43

D
1

2
1

C
2

2
1

GND

12

P1

GND

1N
52

31

D
2

2
1 1 KOhm

R5
1 25.0V

P20

P21

P22

P23

P24

P25

P26

P27

P30

P31

P32

P33

P34

P35

24

25

19

26

27

28

1

2

3

P36

P37

XTAL1

XTAL2

P04

P00

P01

P02

P03

20

21

23

4

5
P05

P06

P07

6

7

D0

D1

D2

D3

D4

D5

D6

D7

A0

A1

A2

A3

A4

A5

A6

A7

A0

A1

A2

A3

A4

A5

A6

A7

00

01

02

03

04

05

13

11

12

10

9

24

8

7

6

5

4

3
06

07

PGM

A9

A10

A11

A12

21

23

2

27

15

16

17

18

19

A0

A1

A2

A3

A4

A5

A6

A7

25 A8

D2

D0

D1

D3

D4

D5

D6

D7

18

11

12

13

14

15

17

16

10

9

GND

EPM

U1 U2

0.01µF

14 GND

28

1

C
1

GND

2764 Pins

Z86E30/31
28-Pin DIP

Socket

20
CS

1 KOhm R2

OE
221 KOhm

R1

A4

A5

A6

A7

A8

A9

A10

A11

1 2

1 2

1
2

VCC
5.0 V

Note:  The programming address must be set to
            0000H - 0FFFH (Lower 4K Byte Memory). For Z86E30
            0000H - 07FFH (Lower 2K Byte Memory). For Z86E31

PGM

OE

CE

VPP

VCC
VCC

VPP
VPP

VCC



Z86E30/E31/E40 
Z8 4K OTP Microcontroller Zilog

56 P R E L I M I N A R Y DS97Z8X0502

EXPANDED REGISTER FILE CONTROL REGISTERS

Figure 41. Port Configuration Register
Write Only

Figure 42. STOP-Mode Recovery Register
Write Only Except Bit D7, Which is Read Only

0   Port 0  Open-Drain
1   Port 0  Push-pull Active* 

D7 D6 D5 D4 D3 D2 D1 D0

PCON  (FH)  00H

Comparator Output Port 3
0  P34, P37 Standard*
1  P34, P37 Comparator Output

0   Port 0  Low EMI 
1   Port 0  Standard*

0   Port 2  Low EMI
1   Port 2  Standard* 

Low EMI Oscillator
0   Low EMI
1   Standard* 

0   Port 3  Low EMI
1   Port 3  Standard* 

* Default Setting After Reset
† Must Be 1 for Z86E30/E31

0   Port 1  Open-Drain
1   Port 1  Push-Pull Active*† 

0   Port 1  Low EMI
1   Port 1  Standard*†

D7 D6 D5 D4 D3 D2 D1 D0

SMR  (FH)  0B

SCLK/TCLK Divide-by-16
0   OFF 
1   ON 

Stop Mode Recovery Source
000   POR Only and/or External Reset*
001   P30
010   P31
011   P32
100   P33
101   P27
110   P2 NOR 0-3
111   P2 NOR 0-7

Stop Delay
0   OFF
1   ON* 
Stop Recovery Level
0   Low*  
1   High

Stop Flag
0   POR* 
1   Stop Recovery

* Default setting after RESET.
** Default setting after RESET and STOP-Mode Recovery.

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

**

Figure 43. Watch-Dog Timer Mode Register
Write Only

Figure 44. STOP-Mode Recovery Register 2
Write Only

D7 D6 D5 D4 D3 D2 D1 D0

WDTMR   (F) 0F

WDT TAP    INT RC OSC   System Clock
      00                 5 ms              128 SCLK
      01               10 ms              256 SCLK
      10               20 ms              512 SCLK
      11               80 ms            2048 SCLK

WDT During HALT
0   OFF
1   ON 

WDT During STOP
0   OFF
1   ON 

XTAL1/INT RC Select for WDT
0   On-Board RC 
1   XTAL

Reserved (Must be 0)

*  Default setting after RESET

*

*

*

*

D7 D6 D5 D4 D3 D2 D1 D0

SMR2  (0F)  DH

 Note: Not used in conjunction with SMR Source 

Stop-Mode Recovery Source 2
00  POR only*
01  AND P20,P21,P22,P23
10  AND P20,P21,P22,P23,P24,
      P25,P26,P27

Reserved (Must be 0)
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 Z8 CONTROL REGISTER DIAGRAMS (Continued)

Figure 51. Port 2 Mode Register
F6H: Write Only

Figure 52. Port 3 Mode Register
F7H: Write Only

D7 D6 D5 D4 D3 D2 D1 D0

P20 - P27    I/O Definition
   0    Defines Bit as Output
   1    Defines Bit as Input*

R246 P2M

* Default After Reset

D7 D6 D5 D4 D3 D2 D1 D0

R247 P3M

0   Port 2 Open-Drain
1   Port 2 Push-pull Active

Reserved (Must be 0)

0   P32 = Input
     P35 = Output
1   P32 = DAV0/RDY0
     P35 = RDY0/DAV0

00      P33 = Input
          P34 = Output
01      P33 = Input
10      P34 = DM
11      P33 = DAV1/RDY1
          P34 = RDY1/DAV1

0   P31 = Input (TIN)
     P36 = Output (TOUT)
1   P31 = DAV2/RDY2
     P36 = RDY2/DAV2

 0   P30 = Input
      P37 = Output

0   P31, P32 Digital Mode
1   P31, P32 Analog Mode

Default After Reset = 00H
† Z86E30/E31 Must Be 00

†

Figure 53. Port 0 and 1 Mode Register
F8H: Write Only

Z86E30/E31 Only

Figure 54. Interrupt Priority Register
F9H: Write Only

D7 D6 D5 D4 D3 D2 D1 D0

R248 P01M

P03 – P00 Mode
   00 Output
   01 Input
   1X A11–A8

Stack Selection
     0 External
     1 Internal

P17 – P10 Mode
   00 Byte Output†
   01 Byte Input
   10 AD7–AD0
   11 High-Impedance AD7–AD0,
   AS, DS, R/W, A11–A8,
         A15–A12, If Selected

P07 – P04 Mode
  00 Output
  01 Input
  1X A15 - A12

External Memory Timing
     0 Normal
     1 Extended

Reset Condition = 0100  1101B
For ROMless Condition = 1011  0110B
† Z86E30/E31 Must be 00

D7 D6 D5 D4 D3 D2 D1 D0

Interrupt Group Priority
000   Reserved 
001   C > A > B 
010   A > B > C 
011   A > C > B 
100   B > C > A 
101   C > B > A 
110   B > A > C 
111   Reserved 

IRQ3, IRQ5 Priority (Group A)
0   IRQ5 > IRQ3
1   IRQ3 > IRQ5

IRQ0, IRQ2 Priority (Group B)
0   IRQ2 > IRQ0
1   IRQ0 > IRQ2

IRQ1, IRQ4 Priority (Group C)
0   IRQ1 > IRQ4
1   IRQ4 > IRQ1

Reserved (Must be 0)

R249 IPR
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Figure 64. 28-Pin DIP Package Diagram

Figure 65. 28-Pin SOIC Package Diagram
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Figure 66. 28-Pin PLCC Package Diagram


