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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
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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 GENERAL DESCRIPTION (Continued)

By means of an expanded register file, the designer has
access to additional control registers for configuring pe-
ripheral functions including the A/D and D/A converters,
counter/timers, and I/O port functions (Figure 1).

Notes: All signals with a preceding front slash, "/", are
active Low. For example, B//W (WORD is active Low);
/B/W (BYTE is active Low, only).

Power connections follow conventional descriptions be-
low:  

Connection Circuit Device

Power VCC VCC

Ground GND VSS

Figure 1. Z86C83/C84/E83 Functional Block Diagram

Notes:
** Not available on Z86C83/E83
† Not available on Z86C84
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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



Z86C83/C84/E83
CMOS Z8® MCU Zilog

8-6 P R E L I M I N A R Y DS97DZ80700

Figure 5. Z86C83 and Standard Mode Z86E83 28-Pin PLCC Pin Configuration
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Figure 6. Z86C84 28-Pin PLCC Pin Configuration
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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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For Z86E83 Only

TA = 0° C TA = -40° C Typical

to +70° C to +105° C [13]

Sym Parameter VCC [3] Min Max Min Max @25°C Units Conditions Notes

VCH Clock Input High 
Voltage

3.5V 0.7 VCC VCC+0.3 1.3 V Driven by External 
Clock Generator

5.5V 0.7 VCC VCC+0.3 0.7 VCC VCC+0.3 2.5 V Driven by External 
Clock Generator

VCL Clock Input Low 
Voltage

3.5V GND-0.3 0.2 VCC 0.7 V Driven by External 
Clock Generator

5.5V GND-0.3 0.2 VCC GND-0.3 0.2 VCC 1.5 V Driven by External 
Clock Generator

VIH Input High Voltage 3.5V 0.7 VCC VCC+0.3 1.3 V

5.5V 0.7 VCC VCC+0.3 0.7 VCC VCC+0.3 2.5 V

VIL Input Low Voltage 3.5V GND-0.3 0.2 VCC 0.7 V

5.5V GND-0.3 0.2 VCC GND-0.3 0.2 VCC 1.5 V

VOH1 Ouput High Voltage 3.5V VCC-0.4 3.1 V IOH = -2.0 mA 8

5.5V VCC-0.4 VCC-0.4 4.8 V IOH = -2.0 mA 8

VOL1 Output Low Voltage 3.5V 0.6 0.2 V IOH = +4.0 mA 8

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

VOL2 Output Low Voltage 3.5V 1.2 0.3 V IOH = +6.0 mA 8

5.5V 1.2 1.2 0.3 V IOH = +10.0 mA 8

VRH Reset Input High 
Voltage

3.5V 0.8VCC VCC 1.5 V

5.5V 0.8VCC VCC 0.8VCC VCC 2.1 V

3.5V GND-0.3 0.2VCC 1.1 V

5.5V GND-0.3 0.2VCC GND-0.3 0.2VCC 1.7 V

VOFFS
ET

Comparator Input 
Offset Voltage

3.5V 25 10 mV 10
5.5V 25 25 10 mV 10

IIL Input Leakage 3.5V -1 1 <1 µA VIN = 0V, VCC

5.5V -1 1 -1 2 <1 µA VIN = 0V, VCC

IOL Output Leakage 3.5V -1 1 <1 µA VIN = 0V, VCC

5.5V -1 1 -1 2 <1 µA VIN = 0V, VCC

IIR Reset Input Current 3.5V -130 -25 µA
5.5V -180 -180 -40 µA

ICC Supply Current 3.5V 20 7 mA @16 MHz 1,4
5.5V 25 25 20 mA @16 MHz 1,4

ICC1 Standby Current 
(HALT Mode)

3.5V 4.5 2.0 mA VIN = 0V, VCC @ 16 
MHz

1,4

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

1,4

3.5V 3.4 1.5 mA Clock divide by 16 @ 
16 MHz

1,4

5.5V 7.0 7.0 2.9 mA Clock divide by 16 @ 
16 MHz

1,4
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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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Port 3 (P36-P31) Port 3 is a 6-bit, CMOS-compatible port,
with three fixed inputs (P33-P31) and three fixed outputs
(P34-P36), configured under software control for In-
put/Output, Counter/Timers, interrupt, and port hand-
shake. P31, P32, and P33 are standard CMOS inputs (no
Auto Latches). Pins P34, P35, and P36 are push-pull out-
put lines (Figure 11). Low EMI output buffers can be glo-
bally programmed by the software.

Two on-board comparators can process analog signals on
P31 and P32 with reference to the voltage on P33. The an-
alog function is enabled by programming Port 3 Mode
Register (P3M bit 1). For Interrupt functions, Port 3, pin 3
is falling-edge interrupt input. P31 and P32 are program-
mable as rising, falling, or both edge triggered interrupts
(IRQ register bits 6 and bit 7). P33 is the comparator refer-
ence voltage input when in Analog Mode. Access to
Counter/Timers 1 is made through P31 (TIN) and P36
(TOUT). Handshake lines for Ports 0 and 2 are available on
P31/P36 and P32/P35 (Table 10). 

Port 3 also provides the following control functions: hand-
shake for Ports 0 and 2 (/DAV and RDY); three external in-
terrupt request signals (IRQ2-IRQ0); timer input and out-
put signals (TIN and TOUT). 

Auto Latch. The Auto-Latch instruction puts valid CMOS
levels on CMOS inputs that are not externally driven.
Whether this level is 0 or 1, cannot be determined. A valid
CMOS level, rather than a floating node, reduces exces-
sive supply current flow in the input buffer. 

Note: Pins 03, 04, 05, 06 have permanently enabled Auto
Latches.

Comparator Inputs. Port 3, P31 and P32, each have a
comparator front end. The comparator reference voltage,
P33, is common to both comparators. In analog mode, the
P33 input functions as a reference voltage to the compar-
ators. In Analog Mode, the internal P33 register and its cor-
responding IRQ1 is connected to the Stop-Mode Recovery
source selected by the SMR register. In this mode, any of
the Stop-Mode Recovery sources are used to toggle the
P33 bit or generate IRQ1. In Digital Mode, P33 can be
used as a Port 3 register input or IRQ1 source. P34 out-
puts the comparator outputs by software programming the
PCON Register bit D0 to 1.

Note: When enabling/or disabling the analog mode, the
following is recommended:

1. allow two NOP delays before reading the comparator
output

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

Table 10. Port 3 Pin Assignments

Pin I/O CTC1 Analog Int. P0 HS P2 HS

P31 IN TIN AN1 IRQ2 D/R

P32 IN AN2 IRQ0 D/R
P33 IN REF IRQ1
P34 OUT AN1-OUT
P35 OUT R/D
P36 OUT TOUT R/D

Notes: 
HS = Handshake Signals
D = /DAV
R = RDY
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 PIN FUNCTIONS (Continued)

Figure 12. Port 3 Input Configuration
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FUNCTIONAL DESCRIPTION

RESET. (Input, Active Low). This pin initializes the MCU.
Reset is accomplished either through Power-On Reset
(POR), Watch-Dog Timer (WDT) Reset, or external reset.
During POR, and WDT Reset, the internally generated re-
set is driving the reset pin Low for the POR time. Any de-
vices driving the reset line must be open-drain to
avoid damage from a possible conflict during reset
conditions. Pull-up is provided internally.

After the POR time, /RESET is a Schmitt-triggered input.
After the reset is detected, an internal RST signal is
latched and held for an internal register count of 18 exter-
nal  clocks, or for the duration of the external reset, which-
ever is longer. Program execution begins at location 000C
(hex), 5-10 TpC cycles after the RST is released. For POR,
the reset output time is TPOR.

Program Memory. C83/C84/E83/E84 can address up to
4 KB of internal Program Memory (Figure 15). The first 12
bytes of program memory are reserved for the interrupt
vectors. These locations contain six 16-bit vectors that cor-
respond to the six available interrupts. Bytes 13 to 4095
consist of on-chip, mask-programmed ROM.

ROM Protect. The 4 KB of Program Memory is mask pro-
grammable. A ROM protect feature will prevent dumping
of the ROM contents from an external program outside the
ROM.

Expanded Register File. The register file has been ex-
panded to allow for additional system control registers and
for mapping of additional peripheral devices and input/out-
put ports into the register address area. The Z8 register
address space R0 through R15 is implemented as 16
groups of 16 registers per group (Figure 16). These regis-
ter banks are known as the Expanded Register File (ERF).
Bits 3-0 of the Register Pointer (RP) select the active ERF
bank. Bits 7-4 of register RP select the working register
group (Figure 16). Four system configuration registers re-
side in the ERF address space in Bank F and eight regis-
ters reside in Bank C. The rest of the ERF addressing
space is not physically implemented, and is open for future
expansion. 

Note: When using Zilog's Cross Assembler version 2.1 or
earlier, use the LD RP, #0X instruction rather than the SRP
#0X instruction to access the ERF.   

Figure 15. Program Memory Map
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Figure 16. Expanded Register File Architecture
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 FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z8 has six different interrupts from six dif-
ferent sources. These interrupts are maskable, prioritized
(Figure 20) and the six sources are divided as follows: four
sources are claimed by Port 3 lines P33-P30, and two in
counter/timers (Table 11). The Interrupt Mask Register
globally or individually enables or disables the six interrupt
requests. 

When more than one interrupt is pending, priorities are re-
solved by a programmable priority encoder that is con-
trolled by the Interrupt Priority register. An interrupt ma-
chine cycle is activated when an interrupt request is
granted. This action disables all subsequent interrupts,
saves the Program Counter and Status Flags, and then
branches to the program memory vector location reserved
for that interrupt.  

Figure 20. Interrupt Block Diagram

Table 11. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

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

IRQ3 IRQ3 6, 7 By User Software
IRQ4 T0 8, 9 Internal
IRQ5 T1 10, 11 Internal
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Digital-to-Analog Converters
The Z86C84 has two Digital-to-Analog Converters
(DACs). Each DAC is an 8-bit resistor string, with a pro-
grammable 0.25X, 0.5X, or 1X gain output buffer. The
DAC output voltage settles after the internal data is latched
into the DAC Data register. The top and bottom ends of the
resistor ladder are register-selected to be connected to ei-
ther the analog supply rails, AVCC and AGND, or two exter-
nally-provided reference voltages, VDHI and VDLO. Exter-
nal references are recommended to explicitly set the DAC
output limits. Since the gain stage cannot drive to the sup-

ply rails, VDHI and VDLO must be within ranges shown in
the specifications. If either reference approaches the ana-
log supply rails, the output will be unable to span the refer-
ence voltage range. The externally provided reference
voltages should not exceed the supply voltages. The DAC
outputs are latch-up protected and can drive output loads
(Figure 28).

Note: The AVCC must be the same value as VCC and
AGND must be the same value as GND 

Figure 28. DAC Block Diagram
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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 terminal count. The WDT is initially enabled by
executing the WDT instruction and refreshed on subse-
quent executions of the WDT instruction. The WDT circuit
is driven by an on-board RC oscillator or external oscillator
from the XTAL1 pin. The POR clock source is selected
with bit 4 of the WDT register (Figure 38).

WDT instruction affects the Z (Zero), S (Sign), and V
(Overflow) flags. The WDTMR must be written to within 64
internal system clocks. After that, the WDTMR is write pro-
tected.

Note: WDT time-out while in Stop-Mode will not reset
SMR, PCON, WDTMR, P2M, P3M, Ports 2 and 3 Data
Registers, but will cause the reset delay to occur.

The Power-On Reset (POR) clock source is selected with
bit 4 of the WDTMR. Bits 0 and 1 control 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. If bits 3 and 4 of this register are both
set to "1," the WDT is only driven by the external clock dur-
ing STOP Mode. This feature makes it possible to wake up
from STOP Mode from an internal source. Bits 5 through 7
of the WDTMR are reserved (Figure 39). This register is
accessible only during the first 60 processor cycles (60
SCLKs) from the execution of the first instruction after
Power-On-Reset, Watch-Dog Reset or a Stop-Mode Re-
covery. 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 38. Resets and WDT
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EXPANDED REGISTER FILE CONTROL REGISTERS (0C)

      

Figure 40. ADC Control Register 0 (Read/Write)

Figure 41. ADC Control Register 1 (Read/Write)

Figure 42. AD Result Register (Read Only)
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0
0
0
0
1
1
1
1

CSEL1
0
0
1
1
0
0
1
1

CSEL0
0
1
0
1
0
1
0
1

Channel
     0*
     1
     2
     3
     4
     5
     6
     7

* Default setting after reset.

Must be 0  0  1

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.)

D7 D6 D5 D4 D3 D2 D1 D0

ADR1 Bank C, AH

Data

Figure 43. D/A 1 Control Register

Figure 44. D/A 2 Control Register

Figure 45. D/A 1 Data Register

Figure 46. D/A 2 Data Register

D7 D6 D5 D4 D3 D2 D1 D0

DAC1 Gain
  0  0  1 X
  0  1  1/2 X
  1  0  1 Not Used
  1  1  1/4 X

DACR1 Bank C, Register 4

DAC1 Enable
  (Must be 0 for Z86C83)
  0  Disable
  1  Enable

Reserved (Must be 0)

D7 D6 D5 D4 D3 D2 D1 D0

DAC2 Gain
  0  0  1 X
  0  1  1/2 X
  1  0  1 Not Used
  1  1  1/4 X

DACR2 Bank C, Register 5

DAC2 Enable
  (Must be 0 for C83)
  0  Disable
  1  Enable

Reserved (Must be 0)

D7 D6 D5 D4 D3 D2 D1 D0

DAC1 Bank C, Register 6

0 = Low Level
1 = High Level

D7 D6 D5 D4 D3 D2 D1 D0

DAC2 Bank C, Register 7

0 = Low Level
1 = High Level
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EXPANDED REGISTER FILE CONTROL REGISTERS

   

Figure 47. Stop-Mode Recovery Register
(Write-Only, except Bit 7 which is Read-Only)

Figure 48. Watch-Dog Timer Mode Register 2

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

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

Stop Flag (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

D7 D6 D5 D4 D3 D2 D1 D0

SMR2  (F)  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)
11 Reserved

Figure 49. Watch-Dog Timer Mode Register 
(Write-Only)

Figure 50. Port Configuration Register (PCON) 
(Write-Only)

D7 D6 D5 D4 D3 D2 D1 D0

WDTMR   (F) 0F

WDT TAP
      00     256     SCLK
      01     512     SCLK
      10     1024   SCLK
      11     4096   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
†  XTAL=SCLK/TCLK shown

*

*

*

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)

0 = Low EMI OSC
1 = Standard OSC
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Figure 51. Reserved

Figure 52. Timer Mode Register (F1H: Read/Write)

Figure 53. Counter/Timer 1 Register (F2H: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

Reserved (Must be 0)

R240

D7 D6 D5 D4 D3 D2 D1 D0

0   Disable T0 Count
1   Enable T0 Count

0   No Function
1   Load T0

0   No Function
1   Load T1

0   Disable T1 Count
1   Enable  T1 Count

TIN Modes
00   External Clock Input
01   Gate Input
10   Trigger Input
       (Non-retriggerable)
11   Trigger Input
       (Retriggerable) 

TOUT Modes
00   Not Used
01   T0 Out
10   T1 Out
11   Internal Clock Out

R241 TMR

D7 D6 D5 D4 D3 D2 D1 D0

T   Initial Value 
   (When Written)
   (Range: 1-256 Decimal
01-00 HEX)
T   Current Value
   (When Read)

1

1

R242 T1

Figure 54. Prescaler 1 Register (F3H: Write-Only)

Figure 55. Counter/Timer 0 Register (F4H: Read/Write)

Figure 56. Prescaler 0 Register (F5H: Write-Only)

Figure 57. Port 3 Mode Register (F7H: Write-Only)

D7 D6 D5 D4 D3 D2 D1 D0

Count Mode
    0   T1 Single Pass
    1   T1 Modulo N

Clock Source
    1   T1Internal
    0   T1External Timing Input
           (TIN) Mode 

Prescaler Modulo
   (Range: 1-64 Decimal
   01-00 HEX)

R243 PRE1

D7 D6 D5 D4 D3 D2 D1 D0

T0   Initial Value 
       (When Written)
       (Range: 1-256 Decimal
       01-00 HEX)
T0   Current Value
       (When Read)

R244 T0

0   T0 Single Pass
1   T0 Modulo N

D7 D6 D5 D4 D3 D2 D1 D0

Count Mode

Reserved (Must be 0)

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

R245 PRE0

D7 D6 D5 D4 D3 D2 D1 D0

0   Port 2 Open-Drain*
1   Port 2 Push-Pull

Port 3 Inputs
0   Digital*
1   Analog

Reserved (Must be 0)

R247 P3M

*Default Setting After Reset
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Figure 58. Port 2 Mode Register (F6H: Write-Only)

Figure 59. Port 0 and 1 Mode Register 
(F8H: Write-Only)

Figure 60. Interrupt Priority Register (F9H: Write-Only)

D7 D6 D5 D4 D3 D2 D1 D0

P27- P20 I/O Definition
  0   Defines Bit as OUTPUT
  1   Defines Bit as INPUT*

R246 P2M

*Default Setting After Reset

D7 D6 D5 D4 D3 D2 D1 D0

P00-P03 Mode †
  00  Output
  01  Input
  1X  A11-A8

R248  P01M

Reserved (Must be 1)

Reserved (Must be 0)

P04-P06 Mode 
  00  Output
  01 Input
  1X  A15-A12

D7 D6 D5 D4 D3 D2 D1 D0

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

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

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

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

Reserved (Must be 0)

R249 IPR

Figure 61. Interrupt Request Register 
(FAH: Read/Write)

Figure 62. Interrupt Mask Register (FBH: Read/Write)

Figure 63. Flag Register (FCH: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

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

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

R250  IRQ

Default Setting After Reset = 00H P32 ↓
P32 ↑
P32 ↓
P32 ↑↓

D7 D6 D5 D4 D3 D2 D1 D0

1  RAM Protect Enabled
0  RAM Protect Disabled  *

1   Enables IRQ5-IRQ0
     (D0 = IRQ0)

1   Enables Interrupts
0   Disable interrupts
 * (Default setting after RESET.)

R251 IMR

D7 D6 D5 D4 D3 D2 D1 D0

User Flag F1

User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

R252 Flags
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 Z8 CONTROL REGISTERS (Continued)

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

Figure 65. General-Purpose Register 
(FEH: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

Expanded Register File Pointer

Working Register Pointer

R253 RP

Default Setting After Reset = 00H

D7 D6 D5 D4 D3 D2 D1 D0

R254 GPR

0 = Low Level
1 = High Level

Figure 66. Stack Pointer (FFH: Read/Write)

Figure 67. Port 2 Pull-up Register

D7 D6 D5 D4 D3 D2 D1 D0

Stack Pointer Lower
Byte (SP7-SP0)

R255 SPL

0 = Low Level
1 = High Level

D7 D6 D5 D4 D3 D2 D1 D0

Port 2 (P27-P20)  10K Pull-up
    0  =  Disabled
    1  =  Enabled

P2RES Bank C, Register 3
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PACKAGE INFORMATION

Figure 68. 28-Pin DIP Package Diagram

Figure 69. 28-Pin SOIC Package Diagram
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ORDERING INFORMATION

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

CODES

Package
P = Plastic DIP
S = Plastic SOIC

Temperature
S = 0°C to + 70°C
E = -40°C to +105°C

Speed
16 = 16 MHz

Environmental
C = Plastic Standard 

Z86C83
16 MHz

Z86E83
16 MHz

28-Pin DIP 28-Pin SOIC 28-Pin PLCC 28-Pin DIP 28-Pin SOIC 28-Pin PLCC

Z86C8316PSC Z86C8316SSC Z86C8316VSC Z86E8316PSC Z86E8316SSC Z86E8316VSC
Z86C8316PEC Z86C8316SEC Z86C8316VEC Z86E8316PEC Z86E8316SEC Z86E8316VEC

Z86C84
16 MHz 

28-Pin DIP 28-Pin SOIC 28-Pin PLCC

Z86C8416PSC Z86C8416SSC Z86C8416VSC
Z86C8416PEC Z86C8416SEC Z86C8416VEC

Example:
Z   86C83   16   P   S   C

Environmental Flow
Temperature
Package
Speed
Product Number
Zilog Prefix

is a Z86C83, 16 MHz, DIP, 0°C to +70°C, Plastic Standard Flow


