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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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Power connections follow conventional descriptions be-
low:
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Figure 1. Z86E30/E31/E40 Functional Block Diagram
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Figure 6. 40-Pin DIP Pin Configuration
EPROM Mode

NC
D5
D6
D7
A4
A5
A6
NC
NC
A7

VCC

NC
NC
NC
CE
OE

EPM
VPP

A8
NC

NC
D4
D3
D2
D1
D0
A3
NC
NC
GND
A2
NC
NC
A1
A0
PGM
A10
A11
A9
NC

40

40-Pin DIP  

1

20 21

 

Table 4. 40-Pin DIP Package Pin Identification
EPROM Mode

Pin # Symbol Function Direction

 

1 NC No Connection
2–4 D5–D7 Data 5,6,7 In/Output
5–7 A4–A6 Address 4,5,6 Input
8–9 NC No Connection
10 A7 Address 7 Input
11 V

 

CC

 

Power Supply 

12–14 NC No Connection
15 CE Chip Select Input
16 OE Output Enable Input
17 EPM EPROM Prog. Mode Input
18 V

 

PP

 

Prog. Voltage Input

19 A8 Address 8 Input
20–21 NC No Connection
22 A9 Address 9 Input
23 A11 Address 11 Input
24 A10 Address 10 Input
25 PGM Prog. Mode Input
26–27 A0–A1 Address 0,1 Input
28–29 NC No Connection
30 A2 Address 2 Input
31 GND Ground
32–33 NC No Connection
34 A3 Address 3 Input
35–39 D0–D4 Data 0,1,2,3,4 In/Output
40 NC No Connection
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 PIN IDENTIFICATION 

 

(Continued)

 

Figure 7. 44-Pin PLCC Pin Configuration
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Table 5. 44-Pin PLCC Pin Configuration
EPROM Programming Mode

Pin # Symbol Function Direction

 

1–2 GND Ground
3–4 NC No Connection
5 A3 Address 3 Input
6–10 D0–D4 Data 0,1,2,3,4 In/Output
11–13 NC No Connection
14–16 D5–D7 Data 5,6,7 In/Output
17–19 A4–A6 Address 4,5,6 Input
20–21 NC No Connection
22 A7 Address 7 Input
23–24 V

 

CC

 

Power Supply

25–27 NC No Connection
28 CE Chip Select Input
29 OE Output Enable Input
30 EPM EPROM Prog. 

Mode
Input

31 V

 

PP

 

Prog. Voltage Input

32 A8 Address 8 Input
33–35 NC No Connection
36 A9 Address 9 Input
37 A11 Address 11 Input
38 A10 Address 10 Input
39 PGM Prog. Mode  Input
40–41 A0,A1 Address 0,1 Input
42–43 NC No Connection
44 A2 Address 2 Input

 

Table 5. 44-Pin PLCC Pin Configuration
EPROM Programming Mode

Pin # Symbol Function Direction
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Figure 12.  EPROM Programming Mode
28-Pin PLCC Pin Configuration
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Table 8.  28-Pin EPROM 
Pin Identification

Pin # Symbol Function Direction

1–3 D5–D7 Data 5,6,7 In/Output
4–7 A4–A7 Address 4,5,6,7 Input
8 VCC Power Supply 

9 NC No connection
10 CE Chip Select Input
11 OE Output Enable Input
12 EPM EPROM Prog. 

Mode
Input

13 VPP Prog. Voltage Input

14–15 A8–A9 Address 8,9 Input
16 A11 Address 11 Input
17 A10 Address 10 Input
18 PGM Prog. Mode Input
19–21 A0–A2 Address 0,1,2 Input
22 VSS Ground  

23 A3 Address 3 Input
24–28 D0–D4 Data 0,1,2,3,4 In/Output
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ABSOLUTE MAXIMUM RATINGS

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This is a stress rating only; functional operation of the
device at any condition above those indicated in the oper-
ational sections of these specifications is not implied. Ex-
posure to absolute maximum rating conditions for an ex-
tended period may affect device reliability.

Total power dissipation should not exceed 1.2 W for the
package. Power dissipation is calculated as follows:

Total Power Dissipation = VDD x [ IDD – (sum of IOH) ]
+ sum of [ (VDD – VOH) x IOH ]
+ sum of (V0L x I0L)

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to
Ground. Positive current flows into the referenced pin
(Test Load).

Parameter Min Max Units

Ambient Temperature under Bias –40 +105 C
Storage Temperature –65 +150 C
Voltage on any Pin with Respect to VSS [Note 1] –0.6 +7 V

Voltage on VDD Pin with Respect to VSS –0.3 +7 V

Voltage on XTAL1 and RESET Pins with Respect to VSS [Note 2] –0.6 VDD+1 V

Total Power Dissipation 1.21 W
Maximum Allowable Current out of VSS 220 mA

Maximum Allowable Current into VDD 180 mA

Maximum Allowable Current into an Input Pin [Note 3] –600 +600 µA
Maximum Allowable Current into an Open-Drain Pin [Note 4] –600 +600 µA
Maximum Allowable Output Current Sinked by Any I/O Pin 25 mA
Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA
Maximum Allowable Output Current Sinked by  RESET Pin 3 mA

Notes: 
1. This applies to all pins except XTAL pins and where otherwise noted.
2. There is no input protection diode from pin to VDD.
3.  This excludes XTAL pins.
4.  Device pin is not at an output Low state.

Figure 13. Test Load Diagram

150 pF

From Output
Under Test
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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)

TA = 0°C to 70°C
16 MHz

No Symbol Parameter
Note [3]

VCC Min Max Units Notes

1 TdA(AS) Address Valid to AS Rise 
Delay

3.5V
5.5V

25
25

ns
ns

2

2 TdAS(A) AS Rise to Address Float 
Delay

3.5V
5.5V

35
35

ns
ns

2

3 TdAS(DR) AS Rise to Read Data Req’d 
Valid

3.5V
5.5V

180
180

ns
ns

1,2

4 TwAS AS Low Width 3.5V
5.5V

40
40

ns
ns

2

5 TdAS(DS) Address Float to DS Fall 3.5V
5.5V

0
0

ns
ns

6 TwDSR DS (Read) Low Width 3.5V
5.5V

135
135

ns
ns

1,2

7 TwDSW DS (Write) Low Width 3.5V
5.5V

80
80

ns
ns

1,2

8 TdDSR(DR) DS Fall to Read Data Req’d 
Valid

3.5V
5.5V

75
75

ns
ns

1,2

9 ThDR(DS) Read Data to DS Rise Hold 
Time

3.5V
5.5V

0
0

ns
ns

2

10 TdDS(A) DS Rise to Address Active 
Delay

3.5V
5.5V

50
50

ns
ns

2

11 TdDS(AS) DS Rise to AS Fall Delay 3.5V
5.5V

35
35

ns
ns

2

12 TdR/W(AS) R/W Valid to AS Rise Delay 3.5V
5.5V

25
25

ns
ns

2

13 TdDS(R/W) DS Rise to R/W Not Valid 3.5V
5.5V

35
35

ns
ns

2

14 TdDW(DSW) Write Data Valid to DS Fall 
(Write) Delay

3.5V
5.5V

55
55

25
25

ns
ns

2

15 TdDS(DW) DS Rise to Write Data Not 
Valid Delay

3.5V
5.5V

35
35

ns
ns

2

16 TdA(DR) Address Valid to Read Data 
Req’d Valid

3.5V
5.5V

230
230

ns
ns

1,2

17 TdAS(DS) AS Rise to DS Fall Delay 3.5V
5.5V

45
45

ns
ns

2

18 TdDM(AS) DM Valid to AS Fall Delay 3.5V
5.5V

30
30

ns
ns

2

20 ThDS(AS) DS Valid to Address Valid 
Hold Time

3.5V
5.5V

35
35

ns
ns

Notes: 
1. When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. The VCC voltage specification of 5.5V guarantees 5.0V  ±0.5V and 

the VCC voltage specification of 3.5V guarantees only 3.5V
Standard Test Load
All timing references use 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0.
For Standard Mode (not Low-EMI Mode for outputs) with SMR D1 = 0, D0 = 0.
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Additional Timing Table (Divide-By-One Mode)

TA =  0 °C to +70 °C   TA  = -40 °C to +105 °C

4 MHz 4 MHz

No Symbol Parameter
VCC

Note [6] Min Max Min Max Units Notes

1 TpC Input Clock Period 3.5V
5.5V

250
250

 DC
 DC

250
250

DC
DC

ns
ns

1,7,8
1,7,8

2 TrC,TfC Clock Input Rise & 
Fall Times

3.5V
5.5V

25
25

25
25

ns
ns

1,7,8
1,7,8

3 TwC Input Clock Width 3.5V
5.5V

100
100

100
100

ns
ns

1,7,8
1,7,8

4 TwTinL Timer Input Low 
Width

3.5V
5.5V

100
 70

100
70

ns
ns

1,7,8
1,7,8

5 TwTinH Timer Input High 
Width

3.5V
5.5V

5TpC
5TpC

5TpC
5TpC

1,7,8
1,7,8

6 TpTin Timer Input Period 3.5V
5.5V

8TpC
8TpC

8TpC
8TpC

1,7,8
1,7,8

7 TrTin, TfTin Timer Input Rise 
& Fall Timer

3.5V
5.5V

100
100

100
100

ns
ns

1,7,8
1,7,8

8A TwIL Int. Request Low 
Time

3.5V
5.5V

100
70

100
70

 ns
ns

1,2,7,8
1,2,7,8

8B TwIL Int. Request Low 
Time

3.5V
5.5V

5TpC
5TpC

5TpC
5TpC

1,3,7,8
1,3,7,8

9 TwIH Int. Request Input 
High Time

3.5V
5.5V

5TpC
5TpC

5TpC
5TpC

1,2,7,8
1,2,7,8

10 Twsm STOP Mode 
Recovery Width 
Spec

3.5V
5.5V

12
12

 12
 12

ns
ns

4,8
4,8

11 Tost Oscillator Startup 
Time

3.5V
5.5V

5TpC
5TpC

 5TpC 4,8,9

Notes: 
1. Timing Reference uses 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0.
2.  Interrupt request via Port 3 (P31–P33).
3.  Interrupt request via Port 3 (P30).
4.  SMR-D5 = 1, POR STOP Mode Delay is on.
5. Reg. WDTMR.
6. The VCC voltage specification of 5.5V guarantees 5.0V ± 0.5V and

the VCC voltage specification of 3.5V guarantees 3.5V only.
7. SMR D1 = 0.
8. Maximum frequency for internal system clock is 4 MHz when

using XTAL divide-by-one mode.
9.  For RC and LC oscillator, and for oscillator driven by clock driver.
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Additional Timing Table 

TA = -40 °C to +105 °C 

16 MHz

No Symbol Parameter
VCC

Note [6] Min Max Units Conditions Notes

1 TpC Input Clock Period 3.5V
5.5V

62.5
62.5

 DC
 DC

ns
ns

1,7,8
1,7,8

2 TrC,TfC Clock Input Rise & 
Fall Times

3.5V
5.5V

 15
15

ns
ns

1,7,8
1,7,8

3 TwC Input Clock Width 3.5V
5.5V

 31
 31

ns
ns

1,7,8
1,7,8

4 TwTinL Timer Input Low 
Width

3.5V
5.5V

70
70

ns
ns

1,7,8
1,7,8

5 TwTinH Timer Input High 
Width

3.5V
5.5V

5TpC
5TpC

1,7,8
1,7,8

6 TpTin Timer Input Period 3.5V
5.5V

8TpC
 8TpC

1,7,8
1,7,8

7 TrTin, TfTin Timer Input Rise 
& Fall Timer

3.5V
5.5V

100
100

ns
ns

1,7,8
1,7,8

8A TwIL Int. Request Low 
Time

3.5V
5.5V

70
70

ns
ns

1,2,7,8
1,2,7,8

8B TwIL Int. Request Low 
Time

3.5V
5.5V

5TpC
5TpC

1,3,7,8
1,3,7,8

9 TwIH Int. Request Input 
High Time

3.5V
5.5V

5TpC 1,2,7,8

10 Twsm STOP Mode 
Recovery Width 
Spec

3.5V
5.5V

12
12

ns
ns

4,8
4,8

11 Tost Oscillator Startup 
Time

3.5V
5.5V

5TpC
5TpC

4,8
4,8

12 Twdt Watch-Dog Timer 
Delay Time 
Before Timeout

3.5V
5.5V

10
5

ms
ms

D0 = 0
D1 = 0

 5,11
 5,11

3.5V
5.5V

20
 10

ms
ms

D0 = 1
D1 = 0

 5,11
 5,11

3.5V
5.5V

40
 20

ms
ms

D0 = 0
D1 = 1

 5,11
 5,11

3.5V
5.5V

 160
80

ms
ms

D0 = 1
D1 = 1

 5,11
 5,11

Notes: 
1. Timing Reference uses 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0.
2. Interrupt request via Port 3 (P31–P33)
3. Interrupt request via Port 3 (P30)
4. SMR-D5 = 1, POR STOP Mode Delay is on
5. Reg. WDTMR
6. The VCC voltage spec. of 5.5V guarantees 5.0V ± 0.5V.
7. SMR D1 = 0
8. Maximum frequency for internal system clock is 4 MHz when using 

XTAL divide-by-one mode.
9. For RC and LC oscillator, and for oscillator driven by clock driver.

10. Standard Mode (not Low EMI output ports)
11. Using internal RC
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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.
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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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Register File. The register file consists of three I/O port
registers, 236/125 general-purpose registers, 15 control
and status registers, and three system configuration regis-
ters in the expanded register group. The instructions can
access registers directly or indirectly through an 8-bit ad-
dress field. This allows a short 4-bit register address using
the Register Pointer (Figure 24). In the 4-bit mode, the reg-
ister file is divided into 16 working register groups, each

occupying 16 continuous locations. The Register Pointer
addresses the starting location of the active working-regis-
ter group. 

Note: Register Bank E0–EF can only be accessed through
working register and indirect addressing modes. (This
bank is available in Z86E30/E40 only.)

Expanded Register File (ERF). The register file has been
expanded to allow for additional system control registers,
mapping of additional peripheral devices and input/output
ports into the register address area. The Z8 register ad-
dress space R0 through R15 is implemented as 16 groups
of 16 registers per group (Figure 26). These register
groups are known as the Expanded Register File (ERF). 

The low nibble (D3–D0) of the Register Pointer (RP) select
the active ERF group, and the high nibble (D7–D4) of reg-
ister RP select the working register group. Three system
configuration registers reside in the Expanded Register
File at bank FH: PCON, SMR, and WDTMR. The rest of
the Expanded Register is not physically implemented and
is reserved for future expansion.

Figure 24. Register Pointer Register

D7 D6 D5 D4 D3 D2 D1 D0

Expanded Register Group

R253 RP

Working Register Group

Default setting after RESET = 00000000
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 FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The MCU has six different interrupts from six
different sources. The interrupts are maskable and priori-
tized (Figure 28). The six sources are divided as follows:
four sources are claimed by Port 3 lines P33–P30) and two

in counter/timers. The Interrupt Mask Register globally or
individually enables or disables the six interrupt requests
(Table 10).

Figure 28. Interrupt Block Diagram

Table 10. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQ0 DAV0, IRQ0 0, 1 External (P32), Rising/Falling Edge Triggered
IRQ1 IRQ1 2, 3 External (P33), Falling Edge Triggered
IRQ2 DAV2, IRQ2, TIN 4, 5 External (P31), Rising/Falling Edge Triggered

IRQ3 IRQ3 6, 7 External (P30), Falling Edge Triggered
IRQ4 T0 8, 9 Internal
IRQ5 TI 10, 11 Internal

Interrupt
Edge
Select

IRQ (D6, D7)

IRQ1, 3, 4, 5

IRQ

IMR

IPR

Priority
Logic

6

Global
Interrupt
Enable

Vector Select

Interrupt 
Request

IRQ0 IRQ2
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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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Figure 39. Z86E30/E31 Programming Adapter Circuitry
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18

11

12

13

14

15

17

16

10

9

GND

EPM

U1 U2

0.01µF
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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
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Figure 55. Interrupt Request Register
FAH: Read/Write

Figure 56. Interrupt Mask Register
FBH: Read/Write

Figure 57. Flag Register
FCH: Read/Write

D7 D6 D5 D4 D3 D2 D1 D0

R250 IRQ

Inter Edge
   P31 ↓   P32 ↓   = 00
   P31 ↓   P32 ↑   = 01
   P31 ↑   P32 ↓   = 10
   P31 ↑↓ P32 ↑↓ = 11

IRQ0 = P32 Input
IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P30 Input
IRQ4 = T0
IRQ5 = T1

Default After Reset = 00H

D7 D6 D5 D4 D3 D2 D1 D0

1 Enables RAM Protect †

1   Enables IRQ5-IRQ0
     (D0 = IRQ0)

1   Enables Interrupts

R251 IMR

† This option must be selected when ROM code is 
submitted for ROM Masking, otherwise this control bit 
is disabled permanently.

D7 D6 D5 D4 D3 D2 D1 D0

R252 FLAGS

User Flag F1 

User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 58. Register Pointer
FDH: Read/Write

Figure 59. Stack Pointer High
FEH: Read/Write

Figure 60. Stack Pointer Low
FFH: Read/Write

D7 D6 D5 D4 D3 D2 D1 D0

R253 RP

Expanded Register File 

Working Register Pointer

Default After Reset = 00H

D7 D6 D5 D4 D3 D2 D1 D0

(Z86E40)
Stack Pointer Upper 
Byte (SP8 - SP15)

R254 SPH

(Z86E30/E31)
0 = 0 State
1 = 1 State

D7 D6 D5 D4 D3 D2 D1 D0

Stack Pointer Lower
Byte (SP0 - SP7)

R255 SPL
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 PACKAGE INFORMATION (Continued)

PACKAGE INFORMATION

Figure 61. 40-Pin DIP Package Diagram
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Figure 64. 28-Pin DIP Package Diagram

Figure 65. 28-Pin SOIC Package Diagram


