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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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PIN DESCRIPTION

Figure 2. Z86C83 and Standard Mode Z86E83 28-Pin DIP 
and SOIC Pin Configuration*
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Table 1. Z86C83 and Standard Mode Z86E83 28-Pin DIP, SOIC, PLCC Pin Identification*

No Symbol Function Direction

1-7 P21-P27
or AC1-AC7

Port 2, Bit 1-7
Analog In 1-7

Input/Output

8 /RESET Reset Input
9 XTAL1 Oscillator Clock Input
10 XTAL2 Oscillator Clock Output
11 GND Ground
12 VCC Power

13-15 P31-P33 Port 3, Bits 1-3 Input
16 P34 Port 3, Bit 4 Output
17 P36 Port 3, Bit 6 Output
18 P35 Port 3, Bit 5 Output 
19-25 P00-P06 Port 0, Bits 0-6 Input/Output
26 AGND Analog Ground

27 AVCC Analog Power

28 P20
or AC0

Port 2, Bit 0
Analog In 0

Input/Output

Note: * DIP and SOIC Pin Description and Configuration are identical.
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Figure 4. Z86E83 EPROM Programing Mode 28-Pin DIP and SOIC Pin Configuration
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Table 3. Z86E83 EPROM Programming Mode 28-Pin DIP, PLCC and SOIC Pin Identification

No Symbol Function Direction

1-7 D1-D7 Data 1,2,3,4,5,6,7 Input/Output
8 NC No Connection
9 /CE Chip Enable Input
10 NC No Connection
11 GND Ground
12 VCC Power

13 /OE Output Enable Input
14 EPM EPROM Program Mode Input
15 VPP Program Voltage Input

16-18 NC No Connection
19 CLR Clear CLock Input
20 CLK Address Input
21 /PGM Program Mode Input
22-27 NC No Connection
28 D0 Data 0 Input/Output
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ABSOLUTE MAXIMUM RATING

Notice:
Stresses greater than those listed under Absolute Maximum Rat-
ings may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at any condition
above those indicated in the operational sections of these speci-
fications is not implied. Exposure to absolute maximum rating
conditions for an extended period may affect device reliability.
Total power dissipation should not exceed 770 mW for the pack-
age. 
Power dissipation is calculated as follows:

Parameter Min Max Units Notes

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

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

Voltage on /RESET Pin with Respect to VSS –0.6 VCC+1 V 2

Voltage on P32, P33 and /Reset Pin with Respect to VSS -0.6 VCC+1 V 2,5

Total Power Dissipation 770 mW
Maximum Current out of VSS 140 mA

Maximum Current into VCC 125 mA

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

Notes: 
1. This applies to all pins except /RESET pin and where otherwise noted.
2. There is no input protection diode from pin to VCC.
3. This excludes XTAL pins.
4. Device pin is not at an output Low state.
5. For Z86E83 only

Total Power Dissipation  = VCC x [ICC – (sum of IOH)]

+ sum of [(VCC – VOH) x IOH]

+ sum of (V0L x I0L)
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DC ELECTRICAL CHARACTERISTICS
For Z86C83/C84 Only

Sym Parameter
VCC

Note 3

TA = 0° C
to +70°C

TA = –40°C
to +105°C

Typical 
[13] 

@ 25°C Units Conditions NotesMin Max Min Max

V
CH

Clock Input High 
Voltage

3.0V 0.7 V
CC

V
CC

+0.3 0.7 V
CC

V
CC

+0.3 1.3 V Driven by External 
Clock Generator

5.5V 0.7 V
CC

V
CC

+0.3 0.7 V
CC

V
CC

+0.3 2.5 V Driven by External 
Clock Generator

V
CL

Clock Input Low 
Voltage

3.0V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

0.7 V Driven by External 
Clock Generator

5.5V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

1.5 V Driven by External 
Clock Generator

V
IH

Input High 
Voltage

3.0V 0.7 V
CC

V
CC

+0.3 0.7 V
CC

V
CC

+0.3 1.3 V

5.5V 0.7 V
CC

V
CC

+0.3 0.7 V
CC

V
CC

+0.3 2.5 V

V
IL

Input Low Voltage 3.0V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

0.7 V

5.5V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

1.5 V

V
OH1

Output High 
Voltage

3.0V V
CC

-0.4 V
CC

-0.4 3.1 V IOH = -2.0 mA 8

5.5V V
CC

-0.4 V
CC

-0.4 4.8 V IOH = -2.0 mA 8

V
OL1

Output Low 
Voltage

3.0V 0.6 0.6 0.2 V IOL = +4.0  mA 8

5.5V 0.4 0.4 0.1 V IOL = +4.0  mA 8

V
OL2

Output Low 
Voltage

3.0V 1.2 1.2 0.3 V IOL = +6 mA 8

5.5V 1.2 1.2 0.3 V IOL = +10 mA 8

V
RH

Reset Input High 
Voltage

3.0V .8 V
CC

V
CC

.8 V
CC

V
CC

1.5 V

5.5V .8 V
CC

V
CC

.8 V
CC

V
CC

2.1 V

V
Rl

Reset Input Low 
Voltage

3.0V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

1.1 V

5.5V GND-0.3 0.2 V
CC

GND-0.3 0.2 V
CC

1.7 V

V
OFFSET

Comparator Input 
Offset Voltage

3.0V 25 25 10 mV 10
5.5V 25 25 10 mV 10

I
IL

Input Leakage 3.0V -1 1 -1 2 <1 µA VIN = 0V, VCC

5.5V -1 1 -1 2 <1 µA VIN = 0V, VCC

I
OL

Output Leakage 3.0V -1 1 -1 2 <1 µA VIN = 0V, VCC

5.5V -1 1 -1 2 <1 µA VIN = 0V, VCC

I
IR

Reset Input 
Current

3.0V -130 -130 -25 µA
5.5V -180 -180 -40 µA

I
CC

Supply Current 3.0V 20 20 7 mA @ 16 MHz 1,4
5.5V 25 25 20 mA @ 16 MHz 1,4
5.0V 7 7 3 mA @ 3.58 MHz 1,4,15
5.5V 10 10 5 mA @ 8 MHz 1,4,15
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CC1

Standby Current
(HALT Mode)

3.0V 4.5 4.5 2.0 mA VIN = 0V, VCC @ 16 
MHz

4

5.5V 8 8 3.7 mA  VIN = 0V, VCC @ 
16 MHz

4

3.0V 3.4 3.4 1.5 mA Clock Divide-by-16 
@ 16 MHz

4

5.5V 7.0 7.0 2.9 mA Clock Divide-by-16 
@ 16 MHz

4

ICC2 Standby Current
(STOP Mode)

3.0V 8 15 1 µA VIN = 0V,VCC 
Vcc WDT is not 
Running

1,6,11

5.5V 10 20 2 µA VIN = 0V, VCC 
WDT is not 
Running

1,6,11

3.0V 500 600 310 µA VIN = 0V, VCC 
WDT is Running

1,6,11,14

5.5V 800 1000 600 µA VIN = 0V, VCC 
WDT is not 
Running

1,6,11,14

VICR Input Common 
Mode

3.0 0 VCC-

1.0V

0 VCC-

1.5V

V 10

Voltage Range 5.5 0 VCC-

1.0V

0 VCC-

1.5V

V 10

IALL Auto Latch Low 
Current

3.0V 8 10 5 µA 0V < VIN < VCC 9

5.5V 15 20 11 µA 0V < VIN < VCC 9

IALH Auto Latch High 
Current

3.0V -5 -7 -3 µA 0V < VIN < VCC 9

5.5V -8 -10 -6 µA 0V < VIN < VCC 9

VLV VCC Low-Voltage
Protection Voltage

2.0 3.3 2.2 3.5 3.0 V 2 MHz max Int. 
CLK Freq.

7

Notes: 
1. Combined digital VCC and Analog AVCC supply currents.
2. GND = 0V.
3. VCC voltage specification of 3.0V guarantees 3.3V ±0.3V, and VCC voltage specification of 5.5V guarantees 5.0V ±0.5V.
4. All outputs unloaded, I/O pins floating, inputs at rail.
5. CL1 = CL2 = 22 pF.
6. Same as note [4] except inputs at VCC.
7. The VLV increases as the temperature decreases.
8. Standard Mode (not Low EMI).
9. Auto Latch (mask option) selected.

10. For analog comparator, inputs when analog comparators are enabled.
11. Clock must be forced Low, when XTAL 1 is clock-driven and XTAL2 is floating.
12. Excludes clock pins.
13. Typicals are at VCC = 5.0V and 3.3V.
14. Internal RC selected
15. For Z86C83 only

Sym Parameter
VCC

Note 3

TA = 0° C
to +70°C

TA = –40°C
to +105°C

Typical 
[13] 

@ 25°C Units Conditions NotesMin Max Min Max



Z86C83/C84/E83
CMOS Z8® MCU Zilog

8-12 P R E L I M I N A R Y DS97DZ80700

AC ELECTRICAL CHARACTERISTICS
For Z86C83/C84 Only. Low EMI Mode Only.

TA = 0°C to +70°C TA = -40° to +105°C

4 MHz 4 MHz

No Symbol Parameter VCC [6] Min Max Min Max Units Notes

1 TpC Input Clock Period 3.0V 250 DC 250 DC ns 1,7,8
5.5V 250 DC 250 DC ns 1,7,8

2 TrC, TfC Clock Input Rise & Fall Times 3.0V 25 25 ns 1,7,8
5.5V 25 25 ns 1,7,8

3 TwC Input Clock Width 3.0V 125 125 ns 1,7,8
5.5V 125 125 ns 1,7,8

4 TwTinL Timer Input Low Width 3.0V 100 100 ns 1,7,8
5.5V 100 100 ns 1,7,8

5 TwTinH Timer Input High Width 3.0V 3TpC 3TpC ns 1,7,8
5.5V 3TpC 3TpC ns 1,7,8

6 TpTin Timer Input Period 3.0V 4TpC 4TpC 1,7,8
5.5V 4TpC 4TpC 1,7,8

7 TrTin,
TfTin

Timer Input Rise & Fall Timer 3.0V 100 100 ns 1,7,8
5.5V 100 100 ns 1,7,8

8A TwIL Int. Request Low Time 3.0V 100 100 ns 1,7,8
5.5V 70 70 ns 1,7,8

8B TwIL Int. Request Low Time 3.0V 3TpC 3TpC ns 1,3,7,8
5.5V 3TpC 3TpC ns 1,3,7,8

9 TwIH Int. Request Input High Time 3.0V 3TpC 3TpC ns 1,2,7,8
5.5V 3TpC 3TpC ns 1,2,7,8

10 Twsm Stop-Mode Recovery Width 
Spec

3.0V 12 12 ns 4,8
5.5V 12 12 ns 4,8

11 Tost Oscillator Start-up Time 3.0V 5TpC 5TpC 4,8,9
5.5V 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 (P33-P31)
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 3.0V guarantees 3.3V ± 0.3V, and the VCC voltage specification 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 LC oscillator and for oscillator driven by clock driver



Z86C83/C84/E83
Zilog CMOS Z8® MCU

DS97DZ80700 P R E L I M I N A R Y 8-15

1

AC ELECTRICAL CHARACTERISTICS
Additional Timing Diagram 

Figure 9. Additional Timing
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AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (SCLK/TCLK = XTAL/2) For Z86E83 Only

No Symbol Parameter

VCC
Note 6

TA = 0°C to +70°C

Units Notes
12 MHz 16 MHz

Min Max Min Max

1 TpC Input Clock Period 3.5V 83 DC 62.5 DC ns 1
5.5V 83 DC 62.5 DC ns 1

2 TrC,TfC Clock Input Rise & Fall Times 3.5V 15 15 ns 1
5.5V 15 15 ns 1

3 TwC Input Clock Width 3.5V 41 31 ms 1
5.5V 41 31 ns 1

4 TwTinL Timer Input Low Width 3.5V 100 100 ms 1
5.5V 70 70 ns 1

5 TwTinH Timer Input High Width 3.5V 5TpC 5TpC 1
5.5V 5TpC 5TpC 1

6 TpTin Timer Input Period 3.5V 8TpC 8TpC 1
5.5V 8TpC 8TpC 1

7 TrTin, Timer Input Rise & Fall Timer 3.5V 100 100 ns 1
TfTin 5.5V 100 100 ns 1

8A TwIL Int. Request Low Time 3.5V 100 100 ns 1,2
5.5V 70 70 ns 1,2

8B TwIL Int. Request Low Time 3.5V 5TpC 5TpC 1,3
5.5V 5TpC 5TpC 1,3

9 TwIH Int. Request Input High Time 3.5V 5TpC 5TpC 1,2
5.5V 5TpC 5TpC 1,2

10 Twsm Stop-Mode Recovery Width Spec 3.5V 12 12 ns
5.5V 12 12 ns

11 Tost Oscillator Start-up Time 3.5V 5TpC 5TpC 4
5.5V 5TpC 5TpC 4

12 Twdt Watch-Dog Timer Delay Time WDTMR Reg D1,D0
5.5V 6.25 6.25 ms 0,0,[7]
5.5V 12.5 12.5 ms 0,1,[7]
5.5V 25 25 ms 1,0,[7]
5.5V 100 100 ms 1,1,[7]

13 TPOR Power On Reset Delay 3.5V 7 24 7 25 ms 7
5.5V 3 13 3 14 ms 7

Notes: 
1. Timing Reference uses 0.7 V

CC
 for a logic 1 and 0.2 V

CC
 for a logic 0.

2. Interrupt request via Port 3 (P31-P33).
3. Interrupt request via Port 3 (P30).
4. SMR-D5 = 0.
5. Reg. WDTMR.
6. The V

CC
 voltage specification of 3.5V guarantees 3.5V, and the V

CC
 voltage specification of 5.5V guarantees 5.0V ±0.5V.

7. Using internal on-board RC oscillator.
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AC ELECTRICAL CHARACTERISTICS
Additional Timing Table (Low EMI Mode Only) For Z86E83 Only

No Symbol Parameter

VCC
[Note 6]

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

Units Notes
4 MHz 4 MHz

Min Max Min Max

1 TpC Input Clock Period 3.5V 250 DC ns 1,7,8
5.5V 250 DC 250 DC ns 1,7,8

2 TrC,TfC Clock Input Rise & Fall Times 3.5V 25 ns 1,7,8
5.5V 25 25 ns 1,7,8

3 TwC Input Clock Width 3.5V 125 ns 1,7,8
5.5V 125 125 ns 1,7,8

4 TwTinL Timer Input Low Width 3.5V 100 ns 1,7,8
5.5V 70 70 ns 1,7,8

5 TwTinH Timer Input High Width 3.5V 3TpC 1,7,8
5.5V 3TpC 3TpC 1,7,8

6 TpTin Timer Input Period 3.5V 4TpC 1,7,8
5.5V 4TpC 4TpC 1,7,8

7 TrTin, Timer Input Rise & Fall Timer 3.5V 100 ns 1,7,8
TfTin 5.5V 100 100 ns 1,7,8

8A TwIL Int. Request Low Time 3.5V 100 ns 1,2,7,8
5.5V 70 70 ns 1,2,7,8

8B TwIL Int. Request Low Time 3.5V 3TpC 1,3,7,8
5.5V 3TpC 3TpC 1,3,7,8

9 TwIH Int. Request Input High Time 3.5V 3TpC 1,2,7,8
5.5V 3TpC 2TpC 1,2,7,8

10 Twsm Stop-Mode Recovery Width 
Spec

3.5V 12 ns 4,8
5.5V 12 12 ns 4,8

11 Tost Oscillator Start-up Time 3.5V 5TpC 4,8,9
5.5V 5TpC 5TpC 4,8,9

Notes: 
1. Timing Reference uses 0.7 V

CC
 for a logic 1 and 0.2 V

CC
 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 V

CC
 voltage specification of 3.5V guarantees 3.5V, 

and the V
CC

 voltage specification 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 LC oscillator and for oscillator driven by clock driver
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For Z86C84 Only

For Z86C84 Only

Table 4. D/A Converter Electrical Characteristics 
VCC = 3.3V ± 10%

Parameter Minimum Typical Maximum Units

Resolution 8 Bits
Integral non-linearity 0.25 1 LSB
Differential non-linearity 0.25 0.5 LSB
Setting time, 1/2 LSB 1.5 3.0 µsec
Zero Error at 25°C 10 20 mV
Full Scale error at 25°C 0.25 0.5 LSB
Supply Range 3.0 3.3 3.6 Volts
Power dissipation, no load 10 mW
Ref Input resistance 2K 4K 10K Ohms
Output noise voltage 50 µVp-p
VDHI range at 3 volts 1.5 1.8 2.1 Volts

VDLO range at 3 volts 0.2 0.5 0.8 Volts
VDHI–VDLO, at 3 volts 1.3 1.6 1.9 Volts
Capacitive output load, CL 20 pF
Resistive output load, RL 50K Ohms
Output slew rate 1.0 3.0 V/µsec
Notes: 
Voltage: 3.0V – 3.6V
Temp: 0–70°C

Table 5. D/A Converter Electrical Characteristics 
VCC = 5.0V ±10%

Parameter Minimum Typical Maximum Units

Resolution 8 Bits
Integral non-linearity 0.25 1 LSB
Differential non-linearity 0.25 0.5 LSB
Setting time, 1/2 LSB 1.5 3.0† µsec
Zero Error at 25°C 10 20 mV
Full Scale error at 25°C 1 2 % FSR
Supply Range 4.5 5.0 5.5 Volts
Power dissipation, no load 50 85 mW
Ref Input resistance 2K 4K 10K Ohms
Output noise voltage 50 µVp-p
VDHI range at 5 volts 2.6 3.5 Volts

VDLO range at 5V volts 0.8 1.7 Volts
VDHI–VDLO, at  5V volts 0.9 2.7 Volts
Capacitive output load, CL 30 pF
Resistive output load, RL 20K Ohms
Output slew rate 1.0 3.0 V/µsec
Notes: 
Voltage: 4.5V - 5.5V
Temp: 0-70°C
†  The C86C84 Emulator has maximum setting time of 20 µsec. (10 µsec. typical). 
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 CAPACITANCE (Continued)

For Z86C83/C84

For Z86C83/C84

Table 6. A/D Converter Electrical Characteristics 
VCC = 3.3V ± 10%

Parameter Minimum Typical Maximum Units

Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 5.0 mV
Supply Range 2.7 3.0 3.3 Volts
Power dissipation, no load 20 40 mW
Clock frequency 16 MHz
Input voltage range VALO VAHI Volts

Conversion time 35 x SCLK µsec
Input capacitance on ANA 25 40 pF
VAHI  range VALO +2.5 AVCC Volts

VALO range ANGND AVCC–2.5 Volts

VAHI  -–VALO 2.5 AVCC Volts

Notes: 
Voltage: 3.0V – 3.6V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)

Table 7. A/D Converter Electrical Characteristics 
VCC = 5.0V ±10%

Parameter Minimum Typical Maximum Units

Resolution 8 Bits
Integral non-linearity 0.5 1 LSB
Differential non-linearity 0.5 1 LSB
Zero Error at 25°C 45 mV
Supply Range 4.5 5.0 5.5 Volts
Power dissipation, no load 50 85 mW
Clock frequency 16 MHz
Input voltage range VALO VAHI Volts

Conversion time 35 x SCLK µsec
Input capacitance on ANA 25 40 pF
VAHI  range VALO +2.5 AVCC Volts

VALO range ANGND AVCC–2.5 Volts

VAHI  -–VALO 2.5 AVCC Volts

Notes: 
Voltage: 4.5V –5.5V
Temp: 0-70°C
Conversion time is defined as the time from initiation of A-D conversion to storage of the digital result in the ADR register.
SCLK = Internal Z8 System Clock (Bus Speed)
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PIN FUNCTIONS

EPROM Programming Mode (E83 Only)
D7-D0. Data Bus. The data can be read from or written to
the EPROM through the data bus.

Clock. Address Clock. This pin is a clock input. The inter-
nal address counter increases by one with one clock sig-
nal.

Clear. Clear. (active High). This pin resets the internal ad-
dress counter at the High Level.

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, Program, and Program Verify Modes.

/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 the /RESET pin.

Processor operation of Z8 OTP devices may be affected
by excessive noise surges on the VPP, /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 /RESET, VPP, /EPM, /OE

■ Adding a capacitor to the affected pin

Z86C83, Z86C84, and Standard Mode Z86E83 
XTAL1. Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC network
or an 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 network to
the on-chip oscillator output. 

Port 0 P00-P06 (P03-P06 is not available on the Z86C84).
Port 0 is a 7-bit, bidirectional, CMOS-compatible I/O port.
These seven I/O lines can be nibble programmable as
P00-P03 input/output and P04-P06 input/output, separate-
ly (Figure 10). All input buffers are Schmitt-triggered and
output drivers are push-pull.

Port 0 Auto Latch. (P03-P06 has the Auto Latches per-
manently enabled). The Auto Latch provides valid CMOS
Levels when P03-P06 are selected as inputs and not ex-
ternally driven. It is impossible to determine if a non-driven
input is 1 or 0, however; the Auto Latch will sense the input
condition and drive a valid CMOS level, thereby eliminat-
ing a floating mode that could cause excessive current.
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Figure 10. Port 0 Configuration

R       500 kΩ

/OEN

Out

In

1.5           2.3 Hysteresis

Pad

Port 0 (I/O)

Notes:
Auto Latch
   C83/E83: P03-P06  Permanent
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Port Configuration Register (PCON). The PCON config-
ures the ports individually for comparator output on Port 3.
The PCON Register is located in the Expanded Register
File at Bank F, location 00 (Figure 13).

Bit 0 multiplexes comparator AN1 Output at P34. A "1" in
this location brings the comparator output to P34
(Figure 14), and a "0" puts P34 into its standard I/O config-
uration. 

Note: Only comparator output AN1 is multiplexed to a
Port 3 output. Comparator AN2 output is not connected to
any pins. Note that the PCON Register is reset upon the
occurrence of a WDT RESET (not in STOP Mode), and
Power-On Reset (POR).

 

Figure 13. Port Configuration Register (PCON) (Write-Only)

Figure 14. Port 3 P34 Output Configuration

D7 D6 D5 D4 D3 D2 D1 D0

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

Reserved (Must be 1)

PCON (F) 00

*  Default setting from Stop-Mode Recovery,
   Power-On Reset, and any WDT Reset.

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

Reserved (Must be 1)

P34 OUT

P31 +
-

REF (P33)

P34

PAD

PCON

D0

* Reset Condition

Normal

0 P34 Standard Output
1 P34 Comparator Output*

AN1
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Figure 16. Expanded Register File Architecture
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Channel Select (bits 2, 1, 0)
* Default after reset 

ADE (bit 7). A zero powers down and disables power and
any A/D conversions or accessing any ADC registers ex-
cept writing to ADE bit. A one Enables all ADC accesses.
ADC result register is shown in Figure 25.  

Figure 23. ADC Control Register 0 (Read/Write)

SCAN

0 No action*
1 Convert channel then stop

CSEL2 CSEL1 CSEL0 Channel

0 0 0 0 (P20)*
0 0 1 1 (P21)
0 1 0 2 (P22)
0 1 1 3 (P23)
1 0 0 4 (P24)
1 0 1 5 (P25)
1 1 0 6 (P26)
1 1 1 7 (P27)

Note: ADCO D4 must equal 1 to allow Port bit as ADC input.

Figure 24.  ADC Control Register 1 (Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

CSEL0
CSEL1
CSEL2

ADC0 (A) Bank C, Register 8

SCAN
  0  =  No action*.
  1  =  Convert, then stop.

AIN/Input/Output Control
  0  =  No action*
  1  =  Enable selected channel
          (D2,D1,D0) as analog input
          on associated Port 20-27

Must be  D7 = 0
               D6 = 0
               D5 = 1

* Default after reset

D7 D6 D5 D4 D3 D2 D1 D0

ADC1 Bank C, Register 9

ADE
  0  Disable*
  1  Enable

Must be 0.

D5   D4
0      0    50 % AGND Offset
1      0    35% AGND Offset
0      1    Reserved
1      1    No Offset

Reserved (Must be 1)

* Default after reset

Figure 25. Result Register (Read-Only)

Figure 26. Bank C

Data

D7 D6 D5 D4 D3 D2 D1 D0

ADR Bank C, Register A

Reg F

Reg E

Reg D

Reg C

Reg B

Reg A

Reg 9

Reg 8 AD Control 0

Reg 7

Reg 6

Reg 5

Reg 4

Reg 3

Reg 2

Reg 1

Reg 0

AD Control 1

AD Result 1
These registers
can be accessed.
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 FUNCTIONAL DESCRIPTION (Continued)

Figure 27 shows the input circuit of the ADC. When con-
version starts the analog input voltage is connected to the
MSB and LSB flash converter inputs as shown in the Input
Impedance CKT diagram. Effectively, shunting 31 parallel
internal resistance of the analog switches and simulta-
neously charging 31 parallel 0.5 pF capacitors, which is
equivalent to seeing a 400 Ohms input impedance in par-

allel with a 16 pF capacitor. Other input stray capacitance
adds about 10 pF to the input load. For input source resis-
tances up to 2 Kohms can be used under normal operating
condition without any degradation of the input settling time.
For larger input source resistance, increasing conversion
cycle time or adding a capacitor to the input may be re-
quired to compensate the input settling time problem. 

Typical Z8 A/D Conversion Sequence
3. Set the register pointer to Extended Bank (C), that is,

SRP #%0C instruction.

4. Next, set ADE flag by loading ADC1 Control Register
Bank (C) Register 9, bit 7. Also, load bits 0-4 of this
same register to select a AVCC or AGND offset value. A
precision voltage divider connected to the A/D
resistive ladder can offset conversion dynamic range
to specified limits within the AVCC and AGND limits. By
loading Bank (C) Register 9, bits 0-4, with the
appropriate value it is possible to select from these
groups:

a. No Offset. The Converter Dynamic range is from
0V to 5.0V for AVCC = 5.0V.

b. 35 Percent AGND Offset. The Converter Dynamic
range is 1.75V - 5.0V for AVCC = 5.0V.

c. 50 Percent AGND Offset. The Converter Dynamic
range is 2.5V - 5.0V for AVCC = 5.0V.

5. Select one of the eight A/D inputs for conversion by
loading Bank (C) Register 8 with the desired attributes:
Bits 0 - 2 select an A/D input, bits 3 and 4 select A/D
conversion (or digital port I/O).

6. Set Bank (C) Register 8, bit 3 to enable A/D
conversion. (This flag can be set concurrently with
step 3.) This flag is automatically reset when the A/D
conversion is completed, so a bit test can be
performed to determine A/D readiness if necessary.

7. Read the A/D result in Bank (C) Register A. Please
note that the A/D result is not valid (indeterminate)
unless ADE flag (Register 9, bit 7) was previously set,
otherwise A/D converter output is tri-stated.

Figure 27. Input Impedance of ADC

CMOS Switch
on Resistance

2 - 5 k Ω

C Parasitic

R Source
C .5 pF

V Ref
C .5 pF

C .5 pF

31 CMOS Digital
Comparators
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Power-On Reset (POR). A timer circuit clocked by a ded-
icated on-board RC oscillator or by the XTAL oscillator is
used for the POR timer function. The POR time allows VCC
and the oscillator circuit to stabilize before instruction exe-
cution 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 Register = 1)

■ WDT Time-Out (Including from STOP Mode)

The POR time is TPOR minimum. Bit 5 of the STOP Mode
Register determines whether the POR timer is bypassed
after Stop-Mode Recovery (typical for external clock and
LC oscillators with fast start up time).

HALT. Turns off the internal CPU clock but not the XTAL
oscillation. The counter/timers and external interrupts
IRQ0, IRQ1, and IRQ2 remain active. The device is recov-
ered by interrupts, either externally or internally generated
(a POR or a WDT time-out). An interrupt request must be
executed (enabled) to exit HALT Mode. After the interrupt
service routine, the program continues from the instruction
after the HALT. In case of a POR or a WDT time-out, pro-
gram execution will restart at address 000CH.

STOP. This instruction turns off the internal clock and ex-
ternal crystal oscillation and reduces the standby current
to 10 µA (typical) or less. The STOP Mode is terminated by
a reset of either WDT time-out, POR, or Stop-Mode Re-
covery. This causes the processor to restart the applica-
tion program at address 000CH.

Figure 33. Gain Control on DAC

3.5

3.05

2.6

2.15

2% accuracy

1.7

1.26

.8VDLO

0 80H FFH

3.5V
VDHI

1/4X

1/2X
1X

DAC Output in Volts

2.15

DAC Data Register Value
Notes:
Vcc = 5.0V ±10%
VDHI = 3.5V
VDLO = 0.8V
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In order to enter STOP (or HALT) Mode, it is necessary to
first flush the instruction pipeline to avoid suspending exe-
cution in mid-instruction. To do this, the user must execute
a NOP (Opcode = FFH) immediately before the appropri-
ate sleep instruction, that is,

Stop-Mode Recovery (SMR) Register. This register se-
lects the clock divide value and determines the mode of
Stop-Mode Recovery (Figure 34 and Figure 35). All bits
are Write-Only, except bit 7, which is Read-Only. Bit 7 is a
flag bit that is hardware set on the condition of STOP re-
covery and reset by a power-on cycle. Bit 6 controls wheth-
er a low level or a high level is required from the recovery
source. Bit 5 controls the reset delay after recovery. Bits 2,
3, and 4, or the SMR Register, specify the source of the
Stop-Mode Recovery signal. Bits 0 and 1 determine the
time-out period of the WDT. The SMR Register is located
in Bank F of the Expanded Register Group at address
0BH. When the Stop-Mode Recovery sources are selected
in this register, then SMR2 Register bits D0,D1 must be set
to 0. 

SCLK/TCLK Divide-by-16 Select (D0). D0 of the SMR
controls a divide-by-16 prescaler of SCLK/TCLK. The con-
trol selectively reduces device power consumption during
normal processor execution (SCLK control) and/or HALT
mode (where TCLK sources counter/timers and interrupt
logic). This bit is reset to D0 = 0 after a Stop-Mode Recov-
ery, WDT Time-out, and POR.

External Clock Divide-by-Two (D1). This bit can elimi-
nate the oscillator divide-by-two circuitry. When this bit is
0, the System Clock (SCLK) and Timer Clock (TCLK) are
equal to the external clock HALT Mode frequency divided
by two. The SCLK/TCLK is equal to the external clock fre-
quency when this bit is set (D1=1). Using this bit together
with D7 of PCON further helps lower EMI (that is, D7
(PCON) = 0, D1 (SMR) = 1). The default setting is zero.
Maximum external clock frequency is 8 MHz when SMR
Bit D1 = 1 where SCLK/TCLK = XTAL. 

FF NOP ; clear the pipeline
6F STOP ; enter STOP Mode

or
FF NOP ; clear the pipeline
7F HALT ; enter HALT Mode

Figure 34. Stop-Mode Recovery Register (Write-Only 
Except Bit D7, Which Is Read-Only)

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   Reserved
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 (Read-Only)
0   POR
1   Stop Recovery

Note: Not used in conjunction with SMR2
Source
*   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 35. Stop-Mode Recovery Register 2 
([0F] DH: Write-Only)

Figure 36. SCLK Circuit

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)

SMR, D0

÷ 2

÷16

OSC

SCLK

TCLK

SMR, D1
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Stop-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR register specify the wake-up source
of the STOP recovery (Figure 37 and Table 13). When the
Stop-Mode Recovery Sources are selected in this register
then SMR2 register bits D0,D1 must be set to zero. P33-
P31 and Port 2 cannot wake up from STOP Mode if the in-
put lines are configured as analog inputs to the Analog
comparator or Analog-to-Digital Converter.

Note: If the Port 2 pin is configured as an output, this
output level will be read by the SMR circuitry. 

Stop-Mode Recovery Delay Select (D5). This bit, if High,
enables the TPOR /RESET delay after Stop-Mode Recov-
ery. The default configuration of this bit is "1". A POR or

WDT reset will override the selection and cause the reset
delay to occur. 

Stop-Mode Recovery Edge Select (D6). A "1" in this bit
position indicates that a high level on the output to the ex-
clusive Or-Gate input from the selected recovery source
wakes the Z86C83/C84/E83 from STOP Mode. A "0" indi-
cates low-level recovery. The default is 0 on POR. This bit
is used for either SMR or SMR2.

Cold or Warm Start (D7). This bit is set by the device
upon entering STOP Mode. A 0 in this bit (cold) indicates
that the device resets by POR/WDT reset. A "1" in this bit
(warm) indicates that the device awakens by a Stop-Mode
Recovery source.

Note: A WDT reset out of STOP Mode will also set this bit
to a "1".

Stop-Mode Recovery Register 2 (SMR2). This register
contains additional Stop-Mode Recovery sources. When
the Stop-Mode Recovery sources are selected in this reg-
ister then SMR Register Bits D2, D3, and D4 must be 0.

Table 13. 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 (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 P20 through P23
1 1 1 Logical NOR of P20 through P27 Table 14. Stop-Mode Recovery Source

SMR:10 Operation
D1 D0 Description of Action

0 0 POR and/or external reset recovery
0 1 Logical AND of P20 through P23
1 0 Logical AND of P20 through P27

Figure 37. Stop-Mode Recovery Source

P31
P32 P33 P27

Stop-Mode Recovery Edge
Select (SMR)

P33 From Pads

Digital/Analog Mode
Select (P3M)

To P33 Data
Latch and IRQ1

To POR
/RESET

 
0    1     0
0    1     1

MUX

D4  D3  D2
1    1     0

D4  D3  D2
1    1     1

P20

P23

P20

P27

SMR2 SMR2

P20

P23

P20

P27

 

VDD

SMR2

VDD

SMR D4 D3 D2
0     0 

 
D1  D0
1 0

D1 D0

D1 D0

10

0 0

SMRSMRD4  D3  D2
1    0     1

SMR D4 D3 D2 D4 D3 D2SMR
1    0     0

0
SMR


