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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
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therapeutic equipment. Their versatility and
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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"
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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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DO NOT USE IN LIFE SUPPORT

LIFE SUPPORT POLICY
ZiLOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE
SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF
THE PRESIDENT AND GENERAL COUNSEL OF ZiLOG CORPORATION. 

As used herein
Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b)
support or sustain life and whose failure to perform when properly used in accordance with instructions for
use provided in the labeling can be reasonably expected to result in a significant injury to the user. A
critical component is any component in a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system or to affect its safety or
effectiveness.

Document Disclaimer
©2007 by ZiLOG, Inc. All rights reserved. Information in this publication concerning the devices,
applications, or technology described is intended to suggest possible uses and may be superseded. ZiLOG,
INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY
OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT.
ZiLOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY
INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. The information contained within this
document has been verified according to the general principles of electrical and mechanical engineering. 
ZiLOG is the registered trademark of ZiLOG, Inc. All other product or service names are the property of
their respective owners. 

Warning:
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Figure 1. Z86E7X Counter/Timer Block Diagram

Power connections follow the conventions listed in Table 2.

Figure 2 displays the functional block diagram.

Table 2. Power Connections

Connection Circuit Device

Power VCC VDD

Ground GND VSS

HI 16 Lo 16

8 8

16-Bit
T16

16

Timer 16

1 2 4 8

SCLK Clock
Divider

8 8

TC16H TC16L
And/Or
Logic

Timer 8/16

Input Glitch
Filter

Edge
Detect
Circuit 8-Bit

T8

8 8

TC8H TC8L

Timer 8

8 8

HI8 LO8
PS008704-0507   
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Figure 2. Z86E7X Functional Block Diagram

Port 0

P00

P07

P20
P21
P22
P23
P24
P25
P26
P27

P31
P32
P33Port 3

Port 2

Register File
256 x 8-Bit

ROM
16K x  8

Z8 Core

Register Bus
Internal

Address Bus

Internal Data Bus

Extended
Register

File

Extended
Register Bus

Counter/Timer 8
8-Bit

Counter/Timer 16
16-Bit

Machine
Timing

&
Instruction

Control

Power

XTAL2

VDD
VSS

P34
P35
P36

512 x 8-Bit
E72 Only

I/O Bit
Programmable

Extended Data RAM

Two Analog
Comparators

Interrupt Control

XTAL1
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Figure 4. 40-Pin DIP Pin Assignments (EPROM Mode)

Figure 5 on page 7 shows the pin assignments for the standard mode of the 
44-pin plastic leaded chip carrier (PLCC). Figure 6 on page 7 displays the pin 
assignments for the EPROM mode of the 44-pin PLCC.

NC
A13
A14

/PGM
A4
A5
A6
D4
D5
A7

VDD
D6
D7
NC
NC
/OE

EPM
VPP
NC
NC

NC
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A11
A10
A9
A8
A3
D3
D2
VSS
A2
D1
D0
A1
A0
/CE
NC
NC
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NC
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14 27 10 XTAL2 Output Crystal, Oscillator Clock

11 23, 24 6, 7 VDD Power Supply

31 1, 2, 34 17, 28, 29 VSS Ground

25 39 22 Pref1 Input Comparator 1 Reference

NC 12 39 R//RL Input ROM//ROMless

Table 4. Z86E72/73 40-Pin DIP Identification—EPROM Mode

40-Pin # Symbol Function Direction

1 N/C Not Connected

2–3 A13–14 Address 13, 14 Input

4 /PGM Program Mode Input

5–7 A4–A6 Address 4, 5, 6 Input

8–9 D4–D5 Data 4, 5 Input/Output

10 A7 Address 7 Input

11 VDD Power Supply

12–13 D6–D7 Data 6, 7 Input/Output

14–15 N/C Not Connected

16 /OE Output Enable Input

17 EPM EPROM Prog. Mode Input

18 VPP Prog. Voltage Input

19–24 N/C Not Connected

25 /CE Chip Enable Input

26–27 A0–A1 Address 0, 1 Input

28–29 D0–D1 Data 0, 1 Input/Output

30 A2 Address 2 Input

31 VSS Ground

32–33 D2–D3 Data 2, 3 Input/Output

Table 3. Pin Identification (Standard Mode)  (Continued)

40-Pin DIP # 44-Pin PLCC # 44-Pin LQFP # Symbol Direction Description
PS008704-0507   
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Absolute Maximum Ratings
Table 6 lists the absolute maximum ratings for the Z86E72/73 microcontrollers.

Stresses greater than those listed under Absolute Maximum Ratings might cause 
permanent damage to the device. This rating is a stress rating only. Operation of 
the device at any condition above those indicated in the operational sections of 
these specifications is not implied. Exposure to absolute maximum rating condi-
tions for an extended period might affect device reliability.

41–42 14–15 A13–A14 Address 13, 14 Input

43 16 /PGM Prog. Mode Input

44 17 A4 Address 4 Input

Table 6. Absolute Maximum Ratings

Symbol Description Min Max Units

VMAX Supply Voltage (*) –0.3 +7.0 V

TSTG Storage Temperature –65° +150° C

TA Oper. Ambient Temperature † C

Notes: 
* Voltage on all pins with respect to GND.
† See “Ordering Information” on page 97.

Table 5. Z86E72/73 44-Pin LQFP/PLCC Pin Identification—EPROM Mode 

44-Pin LQFP 44-Pin PLCC Symbol Function Direction
PS008704-0507   
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dictated by the I/O direction to Port 0 of the upper nibble P07–P04. The lower nib-
ble must have the same direction as the upper nibble.

For external memory references, Port 0 can provide address bits A11–A8 (lower 
nibble) or A15–A8 (lower and upper nibble) depending on the required address 
space. If the address range requires 12 bits or less, the upper nibble of Port 0 can 
be programmed independently as I/O while the lower nibble is used for address-
ing. If one or both nibbles are needed for I/O operation, they must be configured 
by writing to the Port 0 mode register. After a hardware reset, Port 0 is configured 
as an input port.

Port 0 is set in the High-Impedance Mode if selected as an address output state 
along with Port 1 and the control signals /AS, /DS, and R//W.

A software option is available to program 0.4 VDD CMOS trip inputs on P00–P03. 
This allows direct interface to mouse/trackball IR sensors.

An optional 200±50% KΩ resistive transistor pull-up is available as a software 
option of all Port 0 bits with nibble select.

These pull-ups are disabled when configured (bit by bit) as an output. See 
Figure 14.
PS008704-0507   



Z86E72/73
OTP Microcontroller

30
Figure 15. Port 1 Configuration

Port 2 (P27–P20)
Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port (see Figure 16). These 
eight I/O lines can be independently configured under software control as inputs 
or outputs. Port 2 is always available for I/O operation. A software option is avail-
able to connect eight 200 KΩ (±50%) pull-up resistors on this port. Bits pro-
grammed as outputs are globally programmed as either push-pull or open-drain. 
Port 2 can be placed under handshake control. In this configuration, Port 3 lines, 
P31 and P36 are used as the handshake controls lines /DAV2 and RDY2. The 
handshake signal assignment for Port 3, lines P31 and P36 is dictated by the 
direction (input or output) assigned to Bit 7, Port 2.

Port 2 (I/O)
Z86E7X

MCU

Open-Drain

OEN

Program
Option

VCC

Pad

Out

In

200 KΩ +50%
resistive transistor
pull-ups

Optional
Handshake Controls
/DAV2 and RDY2
(P31 and P36)
(E72 Only)
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Figure 24. Register Pointer

Stack
The Z86E7X external data memory or the internal register file is used for the 
stack. An 8-bit stack pointer (R255) is used for the internal stack that resides in 
the general-purpose registers (R4–R239). SPH is used as a general-purpose reg-
ister only when using internal stacks.

When SPH is used as a general-purpose register and Port 0 is 
in address mode, the contents of SPH are loaded into Port 0 
whenever the internal stack is accessed.

Counter/Timer Register Description
Table 13 describes the expanded register group D.

Table 13. Expanded Register Group D

(D) 0Ch Reserved

(D) 0Bh HI8

(D) 0Ah LO8

FF

F0

2F

20
1F

10
0F

0000

r7 r6 r5 r4 r3 r2 r1 r0

The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group

R253

Specified Working
Register Group

The lower nibble
of the register
file address
provided by the
instruction points
to the specified
register

Register Group 1

Register Group 0

I/O Ports

R15 to R0

R15 to R4
R3 to R0

R15 to R0

Note:
PS008704-0507   
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Mode
If it is 0, the counter/timers are in the transmit mode; otherwise, they are in the 
demodulation mode.

P36_Out/Demodulator_Input
In transmit mode, this bit defines whether P36 is used as a normal output pin or 
the combined output of T8 and T16. 

In demodulation mode, this bit defines whether the input signal to the counter/tim-
ers is from P20 or P31.

T8/T16_Logic/Edge _Detect
In transmit mode, this field defines how the outputs of T8 and T16 are combined 
(AND, OR, NOR, NAND). 

In demodulation mode, this field defines which edge needs to be detected by the 
edge detector.

Transmit_Submode/Glitch Filter
In transmit mode, this field defines whether T8 and T16 are in the “Ping-Pong” 
mode or in independent normal operation mode. Setting this field to “Normal 

Initial_T8_Out/Rising_Edge ------1-
R/W

R

W

0
1

0
1
0
1

Transmit Mode
T8_OUT is 0 Initially
T8_OUT is 1 Initially
Demodulation  Mode
No Rising Edge
Rising Edge Detected
No Effect
Reset Flag to 0

Initial_T16_Out/Falling _Edge -------0
R/W

R

W

0
1

0
1
0
1

Transmit Mode
T16_OUT is 0 Initially
T16_OUT is 1 Initially
Demodulation Mode
No Falling Edge
Falling Edge Detected
No Effect
Reset Flag to 0

Note: * Indicates the value upon Power-On Reset.

Table 23. CTR1(D)01h Register  (Continued)

Field Bit Position Value Description
PS008704-0507   
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CTR2(D)02h Register
Table 24 describes the Counter/Timer16 Control Register.

T16_Enable
This field enables T16 when set to 1.

Single/Modulo-N
In transmit mode, when set to 0, the counter reloads the initial value when termi-
nal count is reached. When set to 1, the counter stops when the terminal count is 
reached. 

Table 24. CTR2(D)02h Register

Field Bit Position Value Description

T16_Enable 7------- R

W

0*
1
0
1

Counter Disabled
Counter Enabled
Stop Counter
Enable Counter

Submode/Modulo-N -6------ R/W
0
1

0
1

Transmit Mode
Modulo-N
Single Pass
Demodulation Mode
T16 Recognizes Edge
T16 Does Not Recognize Edge

Time_Out --5----- R

W

0
1
0
1

No Counter Time-Out
Counter Time-Out Occurred
No Effect
Reset Flag to 0

T16 _Clock ---43--- R/W 00
01
10
11

SCLK
SCLK/2
SCLK/4
SCLK/8

Capture_INT_Mask -----2-- R/W 0
1

Disable Data Capture Int.
Enable Data Capture Int.

Counter_INT_Mask ------1- R/W 0
1

Disable Time-Out Int.
Enable Time-Out Int.

P35_Out -------0 R/W 0*
1

P35 as Port Output
T16 Output on P35

Note: * Indicates the value upon Power-On Reset.
PS008704-0507   
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Figure 27. Transmit Mode Flowchart

T8 (8-Bit)
Transmit Mode

No T8_Enable Bit
Set CTR0, D7

YesReset T8_Enable Bit

Load TC8L
Reset T8_OUT

Load TC8H
Set T8_OUT

Enable T8

No
T8_Timeout

Yes

Single Pass
Single Pass?

Modulo-N

T8_OUT Value1 0

Load TC8H
Set T8_OUT

Enable T8

No
T8_Timeout

Yes

Set Time-out Status Bit
(CTR0, D5) and generate

Timeout_Int if enabled

Set Time-out Status Bit
(CTR0, D5) and generate

Timeout_Int if enabled

T8_OUT
Value

Load TC8L
Reset T8_OUT

Disable T8

LOW HIGH
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If D6 of CTR2 Is 1
T16 ignores the subsequent edges in the input signal and continues counting 
down. A time out of T8 causes T16 to capture its current value and generate an 
interrupt if enabled (CTR2, D2). In this case, T16 does not reload and continues 
counting. If D6 bit of CTR2 is toggled (by writing a 0 and then a 1 to it), T16 cap-
tures and reloads on the next edge (rising, falling, or both, depending on CTR1 
D5, D4) but continues to ignore subsequent edges.

When T16 reaches 0, it continues counting from FFFFh. Meanwhile, a status bit 
(CTR2 D5) is set, and an interrupt time-out can be generated if enabled (CTR2 
D1).

Ping-Pong Mode
This operation mode is only valid in transmit mode. T8 and T16 need to be pro-
grammed in Single-Pass Mode (CTR0 D6, CTR2 D6), and Ping-Pong Mode 
needs to be programmed in CTR1 D3, D2. You can begin the operation by 
enabling either T8 or T16 (CTR0 D7 or CTR2 D7). For example, if T8 is enabled, 
T8_OUT is set to this initial value (CTR1 D1). According to T8_OUT's level, TC8H 
or TC8L is loaded into T8. After the terminal count is reached, T8 is disabled and 
T16 is enabled. T16_OUT switches to its initial value (CTR1 D0), data from 
TC16H and TC16L is loaded, and T16 starts to count. After T16 reaches the termi-
nal count, it stops, T8 is enabled again, and the whole cycle repeats. Interrupts 
can be allowed when T8 or T16 reaches terminal control (CTR0 D1, CTR2 D1). To 
stop the Ping-Pong operation, write 00 to bits D3 and D2 of CTR1. See Figure 35.

Enabling Ping-Pong operation while the counter/timers are 
running might cause intermittent counter/timer function. Disable 
the counter/timers and then reset the status flags before 
instituting this operation.

Figure 35. Ping-Pong Mode

Note:

Enable

TC8
Time-Out

Enable

TC16
Time-Out

Ping-Pong
CTR1 D3,D2
PS008704-0507   
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Figure 45. EPROM Read
PS008704-0507   



Z86E72/73
OTP Microcontroller

81
Figure 48. Programming Flowchart
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Expanded Register File Control Registers (0D)
Figure 49 through Figure 51 show the expanded register file control registers 
(0D).

Figure 49. TC8 Control Register—(0D) 0H: Read/Write Except Where Noted

D7 D6 D5 D4 D3 D2 D1 D0

0 = P34 as Port Output *

* Default setting after reset

1 = Timer8 Output

0 = Disable T8 Time-out Interrupt
1 = Enable T8 Time-out Interrupt

1 = Enable T8 Data Capture Interrupt
0 = Disable T8 Data Capture Interrupt

00 = SCLK on T8
01 = SCLK/2 on T8
10 = SCLK/4 on T8
11 = SCLK/8 on T8 

R = 0 No T8 Counter Time-out 
R = 1 T8 Counter Time-out Occurred
W = 0 No Effect
W = 1 Reset Flag to 0 

1 = Single Pass
0 = Modulo-N

R = 0 T8 Disabled *
R = 1 T8 Enabled
W = 0 Stop T8
W = 1 Enable T8

CTR0 (0D) 0H
PS008704-0507   
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Figure 66. Stack Pointer Low—(0) FFH: Read/Write
PS008704-0507   
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Ordering Information
Table 33 lists the ordering codes for the 16-MHz Z86E72/73.

Figure 70 shows an example of what the ordering codes represent.

Figure 70. Ordering Codes Example

For fast results, contact your local ZiLOG sales office for assistance in ordering 
the part wanted.

Package
P = Plastic DIP
A = Low-profile Quad Flat Pack
V = Plastic Chip Carrier

Temperature
S = 0 °C to +70 °C

Speed
16 = 16 MHz
Environmental
C = Plastic Standard

Table 33. Ordering Codes

40-Pin DIP 44-Pin PLCC 44-Pin LQFP

Z86E7216PSC Z86E7216VSC Z86E7216ASC

Z86E7316PSC Z86E7316VSC Z86E7316ASC

Example:
Z 86E73 16 P S C is a Z86E73, 16 MHz, DIP, 0 °C to +70 °C, Plastic Standard 

Environmental Flow
Temperature
Package
Speed
Product Number
ZiLOG Prefix
PS008704-0507   
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Customer Support
For answers to technical questions about the product, documentation, or any 
other issues with ZiLOG’s offerings, please visit ZiLOG’s Knowledge Base at 
http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit 
ZiLOG’s Technical Support at http://support.zilog.com.
PS008704-0507   


