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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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Figure 5. 44-Pin PLCC Pin Assignments (Standard Mode)

Figure 6. 44-Pin PLCC Pin Assignments (EPROM Mode)
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34 A3 Address 3 Input

35–39 A8–A12 Address 8, 9, 10, 11, 12 Input

40 N/C Not Connected

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

44-Pin LQFP 44-Pin PLCC Symbol Function Direction

1–2 18–19 A5–A6 Address 5, 6 Input

3–4 20–21 D4–D5 Data 4, 5 Input/Output

5 22 A7 Address 7 Input

6–7 23–24 VDD Power Supply

8–9 25–26 D6–D7 Data 6, 7 Input/Output

10 27 XTAL2 Crystal Oscillator Clock

11 28 XTAL1 Crystal Oscillator Clock

12 29 /OE Output Enable Input

13 30 EPM EPROM Prog. Mode Input

14 31 VPP Prog. Voltage Input

15–16 32–33 N/C Not Connected

17 34 VSS Ground

18–21 35–38 N/C Not Connected

22 39 /CE Chip Select Input

23–24 40–41 A0–A1 Address 0, 1 Input

25–26 42–43 D0–D1 Data 0, 1 Input/Output

27 44 A2 Address 2 Input

28–29 1–2 VSS Ground

30–31 3–4 D2–D3 Data 2, 3 Input/Output

32 5 A3 Address 3 Input

33–37 6–10 A8–A12 Address 8, 9, 10, 11, 12 Input

38–40 11–13 N/C Not Connected

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

40-Pin # Symbol Function Direction
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Figure 12 shows the input handshake timing, and Figure 13 shows the output 
handshake timing. Table 11 describes the handshake timing.

6 TpTi Timer  Input Period 3.0 V
5.5 V

8TpC
8TpC

1

7 TrTin,TfTi Timer Input Rise and Fall Timers 3.0 V
5.5 V

100
70

ns
ns

1
1

8A TwIL Interrupt Request Low Time 3.0 V
5.5 V

100
70

ns
ns

1, 2
1, 2

8B TwIL Int. Request Low Time 4.5 V
5.5 V

3TpC
5TpC

1, 3
1, 3

9 TwIH Interrupt Request Input High 
Time

4.5 V
5.5 V

5TpC
5TpC

1, 2
1, 2

10 Twsm Stop-Mode Recovery Width Spec 3.0 V
5.5 V
3.0 V
5.5 V

12
12

5TpC
5TpC

ns
ns

7
7
6
6

11 Tost Oscillator Start-up Time 3.0 V
5.5 V

5TpC
5TpC

4

12 Twdt Watch-Dog Timer Delay Time 
(5 ms)

3.0 V
5.5 V

12
5

75
20

ms
ms

(10 ms) 3.0 V
5.5 V

25
10

150
40

ms
ms

(20 ms) 3.0 V
5.5 V

50
20

300
80

ms
ms

(80 ms) 3.0 V
5.5 V

225
80

1200
320

ms
ms

Notes: 
1. Timing Reference uses 0.9 VCC for a logic 1 and 0.1 VCC 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. Reg. SMR – D5 = 0
7. Reg. SMR – D5 = 1

Table 10. Additional Timing  (Continued)

TA = 0°C to +70°C

No Symbol Parameter VCC Min Max Units Notes
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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 19. Port 3 Configuration
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HI8(D)0Bh Register
This register (Table 14) holds the captured data from the output of the 8-bit 
Counter/Timer0. This register is typically used to hold the number of counts when 
the input signal is 1.

L08(D)0Ah Register
This register (Table 15) holds the captured data from the output of the 8-bit 
Counter/Timer0. This register is typically used to hold the number of counts when 
the input signal is 0.

(D) 09h HI16

(D) 08h LO16

(D) 07h TC16H

(D) 06h TC16L

(D) 05h TC8H

(D) 04h TC8L

(D) 03h Reserved

(D) 02h CTR2

(D) 01h CTR1

(D) 00h CTR0

Table 14. HI8(D)0Bh Register

Field Bit Position Value Description

T8_Capture_HI 76543210 R/W Captured Data
No Effect

Table 15. LO8(D)0Ah Register

Field Bit Position Value Description

T8_Capture_L0 76543210 R/W Captured Data
No Effect

Table 13. Expanded Register Group D  (Continued)
PS008704-0507   
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T8 Demodulation Mode
You need to program TC8L and TC8H to FFh. After T8 is enabled, when the first 
edge (rising, falling, or both depending on CTR1 D5, D4) is detected, it starts to 
count down. When a subsequent edge (rising, falling, or both depending on CTR1 
D5, D4) is detected during counting, the current value of T8 is one's comple-
mented and put into one of the capture registers. If it is a positive edge, data is put 
into LO8; if negative edge, HI8. One of the edge-detect status bits (CTR1 D1, D0) 
is set, and an interrupt can be generated if enabled (CTR0 D2). Meanwhile, T8 is 
loaded with FFh and starts counting again. When T8 reaches 0, the time-out sta-
tus bit (CTR0 D5) is set, an interrupt can be generated if enabled (CTR0 D1), and 
T8 continues counting from FFh (see Figure 30 and Figure 31).

No

Yes

Pos Neg

T8 → LO8 T8 → HI8

FFh → T8

What Kind
of Edge

Edge
Present

T8_Enable
(Set by User)

T8 (8-Bit)
Count Capture

No

Yes
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Figure 30. Demodulation Mode Count Capture Flowchart

Figure 31. Demodulation Mode Flowchart

T8 (8-Bit)
Demodulation

T8 Enable
CTR0, D7

No

Yes

FFh → TC8

First Edge
Present

No

Yes

Enable TC8Disable T8

T8_Enable Bit Set

Edge Present
No

Yes
T8 Time-out

No

Yes

Set Edge Present Status
Bit and Trigger Data

Capture Int. if enabled

Continue Counting

Set Edge Present Status
Bit and Trigger Time
Out Int. if enabled

Mode

No

Yes
PS008704-0507   



Z86E72/73
OTP Microcontroller

65
The crystal must be connected across XTAL1 and XTAL2 using the recommended 
capacitors (capacitance greater than or equal to 22 pF) from each pin to ground. 
The RC oscillator configuration is an external resistor connected from XTAL1 to 
XTAL2, with a frequency-setting capacitor from XTAL1 to ground (see Figure 38).

Figure 38. Oscillator Configuration

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 time allows VCC and the oscilla-
tor circuit to stabilize before instruction execution begins.

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

• Power Fail to Power OK status.

• Stop-Mode Recovery (if D5 of SMR = 1).

• WDT Time-Out.

The POR time is a nominal 5 ms. Bit 5 of the Stop-Mode Register determines 
whether the POR timer is bypassed after Stop-Mode Recovery (typical for external 
clock, RC, and LC oscillators).

C1

C2

XTAL1

XTAL2

L R

Rf

Rd

C1 C1

C1

C2

C2

XTAL1

XTAL2

XTAL1

XTAL2

XTAL1

XTAL2

XTAL1

XTAL2

Ceramic Resonator or Crystal
C1, C2 = 47pF TYP*
f = 8 MHz

LC
C1, C2 = 22 pF

L = 130 μH*
f = 3 MHz*

RC
@ 3V VCC (TYP)

C1 = 33 pF*
R = 1K*

32 kHz XTAL
C1 = 20 pF, C = 33 pF

Rd = 56–470K
Rf = 10M

External Clock

* Preliminary value including pin parasitics
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Figure 40. Stop-Mode Recovery Register
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SCLK/TCLK Divide-by-16 Select (D0)
D0 of the SMR controls a Divide-by-16 prescaler of SCLK/TCLK (Figure 41). 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 interrupt logic). After Stop-Mode Recovery, this bit is set to a 0.

Figure 41. SCLK Circuit

Stop-Mode Recovery Source (D2, D3, and D4)
These three bits of the SMR specify the wake-up source of the STOP recovery 
(Figure 40 on page 68 and Table 28).

Any Port 2 bit defined as an output drives the corresponding 
input to the default state to allow the remaining inputs to control 
the AND/OR function. Refer to “Stop-Mode Recovery Register 
2 (SMR2)” on page 71 for other recovery sources.

Table 28. Stop-Mode Recovery Source

SMR:432 Operation

D4 D3 D2 Description of Action

0 0 0 POR and/or external reset recovery

0 0 1 Reserved

0 1 0 P31 transition

0 1 1 P32 transition

1 0 0 P33 transition

1 0 1 P27 transition

1 1 0 Logical NOR of P20 through P23

1 1 1 Logical NOR of P20 through P27

OSC

Divide
by 2

Divide
by 16

SCLK
TCLKSMR, D0

Note:
PS008704-0507   
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Watch-Dog Timer Mode Register (WDTMR)
The WDT is a retriggerable one-shot timer that resets the Z8 if it reaches its termi-
nal count. The WDT must initially be enabled by executing the WDT instruction 
and refreshed on subsequent executions of the WDT instruction. The WDT circuit 
is driven by an on-board RC oscillator or external oscillator from the XTAL1 pin. 
The WDT instruction affects the Zero (Z), Sign (S), and Overflow (V) flags.

The POR clock source is selected with bit 4 of the WDT register. Bit 0 and 1 con-
trol a tap circuit that determines the time-out period. Bit 2 determines whether the 
WDT is active during HALT, and Bit 3 determines WDT activity during STOP. Bits 
5 through 7 are reserved. See Figure 43. 

Figure 43. Watch-Dog Timer Mode Register—Write Only

This register is accessible only during the first 60 processor cycles (SCLK) from 
the execution of the first instruction after Power-On-Reset, Watch-Dog Reset, or a 
Stop-Mode Recovery (Figure 40 on page 68). 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. 
It is organized as shown in Figure 43.

D7 D6 D5 D4 D3 D2 D1 D0

WDT TAP INT RC OSC     External Clock

* Default setting after reset

00               5 ms min         256 TpC    
01*             10 ms min        512 TpC
10               20 ms min       1024 TpC
11               80 ms min        4096 TpC

WDT during HALT
0 = OFF
1 = ON*
WDT during STOP
0 = OFF
1 = ON*

Reserved (must be 0)

WDTMR (0F) FH

XTAL/INT RC Select for WDT
0 = On-Board RC*
1 = XTAL
PS008704-0507   
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WDT Time Select (D0, D1)
This bit selects the WDT time period. It is configured as shown in Table 29.

WDTMR During HALT (D2)
This bit determines whether or not the WDT is active during HALT Mode. A 1 indi-
cates active during HALT. The default is 1.

WDTMR During STOP (D3)
This bit determines whether or not the WDT is active during STOP Mode. Since 
the XTAL clock is stopped during STOP Mode, the on-board RC has to be 
selected as the clock source to the WDT/POR counter. A 1 indicates active during 
STOP. The default is 1.

Clock Source for WDT (D4)
This bit determines which oscillator source is used to clock the internal POR and 
WDT counter chain. If the bit is 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 this bit is 0, which selects the RC oscillator. See Figure 44.

Table 29. WDT Time Select

D1 D0 Time-Out of Internal RC OSC Time-Out of XTAL Clock 

0 0 5 ms min 256 TpC

0 1 10 ms min 512 TpC

1 0 20 ms min 1024 TpC

1 1 80 ms min 4096 TpC

Notes: 
TpC = XTAL clock cycle
The default on reset is 10 ms.
PS008704-0507   
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Figure 45. EPROM Read
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Figure 47. Programming EPROM, RAM Protect, and 16K Size Selection

Figure 48 shows the programming flowchart.
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Figure 48. Programming Flowchart
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Figure 50. T8 and T16 Common Control Functions—(0D) 1H: Read/Write

D7 D6 D5 D4 D3 D2 D1 D0

Transmit Mode
R/W 0 T16_OUT is 0 initially
        1 T16_OUT is 1 initially

Demodulation Mode
R 0 = No Falling Edge Detection
R 1 = Falling Edge Detection

W 0 = No Effect
W 1 = Reset Flag to 0

Transmit Mode
R/W 0 = T8_OUT is 0 initially
R/W 1 = T8_OUT is 1 initially

Demodulation Mode
R 0 = No Rising Edge Detection
R 1 = Rising Edge Detection

W 0 = No Effect
W 1 = Reset flag to 0

Transmit Mode
0 0 = Normal Operation
0 1 = Ping-Pong Mode
1 0 T16_OUT = 0
1 1 T16_OUT = 1

Demodulation Mode
0 0 = No Filter
0 1 = 4 SCLK Cycle Filter
1 0 = 8 SCLK Cycle Filter
1 1 = Reserved

Transmit Mode/T8/T16 Logic
0 0 = AND
0 1 = OR
1 0 = NOR
1 1 = NAND

Demodulation Mode
0 0 = Falling Edge Detection
0 1 = Rising Edge Detection
1 0 = Both Edge Detection
1 1 = Reserved

Transmit Mode
0 = P36 as Port Output *
1 = P36 as T8/T16_OUT

Demodulation Mode
0 = P31 as Demodulator Input
1 = P20 as Demodulator Input

Transmit/Demodulation Modes
0 = Transmit Mode *
1 = Demodulation Mode* Default setting after reset

CTR1 (0D) 1H

Note: Care must be taken in differentiating

Note: Changing from one mode to 

transmit mode from demodulation mode.
Depending on which of these two modes is 
operating, the CTR1 bit has different
functions.

another cannot be done without
disabling the counter/timers.
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Figure 54. Option Bit Register

Figure 55. Watch-Dog Timer Mode Register—(F) 0FH: Write Only

D7 D6 D5 D4 D3 D2 D1 D0

Port 0 (0–3) pull-up
1 pull-up active    
0 pull-up inactive

Port 0 (7–4) pull-up
1 pull-up active

Port 2 pull-up option
1 pull-up active
0 pull-up inactive

Reserved (must be 0)

Reserved (must be 0)

OPT (0F) EF

Mask option for mouse trackball interface P00–P03
1 For mouse trackball interface
0 Normal

2 pull-up inactive

D7 D6 D5 D4 D3 D2 D1 D0

WDT TAP INT RC OSC     External Clock

* Default setting after reset

00               5 ms min         256 TpC    
01*             10 ms min        512 TpC
10               20 ms min       1024 TpC
11               80 ms min        4096 TpC

WDT during HALT
0 = OFF
1 = ON*
WDT during STOP
0 = OFF
1 = ON*

Reserved (must be 0)

WDTMR (0F) FH

XTAL/INT RC Select for WDT
0 = On-Board RC*
1 = XTAL
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Figure 63. Flag Register—(0) FCH: Read/Write

Figure 64. Register Pointer—(0) FDH: Read/Write

Figure 65. Stack Pointer High—(0) FEH: Read/Write

D7  D6  D5  D4  D3  D2  D1  D0

User Flag F1
User Flag F2
Half Carry Flag
Decimal Adjust Flag
Overflow Tag
Sign Flag
Zero Flag

R252 Flags

D7  D6  D5  D4  D3  D2  D1  D0

Expanded Register (Bank)
Pointer
Working Register 
Pointer

R253 RP

Default Setting After 
Reset = 0000

D7  D6  D5  D4  D3 D2  D1  D0

Stack Pointer Upper
Byte (SP15–SP8)

R254 SPH

D7  D6  D5  D4  D3 D2   D1 D0

Stack Pointer Lower
Byte (SP7–SP0)

R255 SPL
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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
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