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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 4. Z86C61 40-Pin DIP Pin Assignments
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Table 1. Z86C61 40-Pin DIP Pin Identification

Pin # Symbol Function Direction

1 VCC Power Supply Input

2 XTAL2 Crystal, Oscillator 
Clock

Output

3 XTAL1 Crystal, Oscillator 
Clock

Input

4 P37 Port 3, Pin 7 Output
5 P30 Port 3, Pin 0 Input
6 /RESET Reset Input
7 R//W Read/Write Output
8 /DS Data Strobe Output
9 /AS Address Strobe Output
10 P35 Port 3, Pin 5 Output
11 GND Ground Input
12 P32 Port 3, Pin 2 Input

13-20 P07-P00 Port 0, Pins 
0,1,2,3,4,5,6,7

In/Output

21-28 P17-P10 Port 1, Pins 
0,1,2,3,4,5,6,7

In/Output

29 P34 Port 3, Pin 4 Output
30 P33 Port 3, Pin 3 Input

31-38 P27-P20 Port 2, Pins 
0,1,2,3,4,5,6,7

In/Output

39 P31 Port 3, Pin 1 Input
40 P36 Port 3, Pin 6 Output

Gayle Gamble
PS003501-0301



Z86C61/62/96
CMOS Z8 Microcontroller Zilog

6 P R E L I M I N A R Y DS97Z8X1600

 PIN DESCRIPTION (Continued)

Figure 5. Z86C61 44-Pin PLCC Pin Assignments
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Table 2. Z86C61 44-Pin PLCC Pin Assignments

Pin # Symbol Function Direction

1 VCC Power Supply Input

2 XTAL2 Crystal, Oscillator Clock Output
3 XTAL1 Crystal, Oscillator Clock Input
4 P37 Port 3, Pin 7 Output
5 P30 Port 3, Pin 0 Input
6 N/C Not Connected Input
7 /RESET Reset Input
8 R//W Read/Write Output
9 /DS Data Strobe Output
10 /AS Address Strobe Output
11 P35 Port 3, Pin 5 Output
12 GND Ground Input
13 P32 Port 3, Pin 2 Input

14-16 P02-P00 Port 0, Pins 0,1,2 In/Output
17 R//RL ROM/ROMless control Input

18-22 P07-P03 Port 0, Pins 3,4,5,6,7 In/Output

23-27 P14-P10 Port 1, Pins 0,1,2,3,4 In/Output
28 N/C Not Connected Input

29-31 P17-P15 Port 1, Pins 5,6,7 In/Output
32 P34 Port 3, Pin 4 Output
33 P33 Port 3, Pin 3 Input

34-38 P24-P20 Port 2, Pins 0,1,2,3,4 In/Output
39 N/C Not Connected Input

40-42 P25-P27 Port 2, Pins 5,6,7 In/Output
43 P31 Port 3, Pin 1 Input
44 P36 Port 3, Pin 6 Output

Table 2. Z86C61 44-Pin PLCC Pin Assignments

Pin # Symbol Function Direction

Gayle Gamble
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Table 4. Z86C62/C96 68-Pin PLCC Pin Identification

Pin # Symbol Function Direction

1-2 P44-P43 Port 4, Pins 3,4 In/Output
3 VCC Power Supply Input

4 P45 Port 4, Pin 5 In/Output
5 XTAL2 Crystal, Oscillator Clock Output
6 XTAL1 Crystal, Oscillator Clock Input
7 P37 Port 3, Pin 7 Output
8 P30 Port 3, Pin 0 Input
9 /RESET Reset Input
10 R//W Read/Write Output
11 /P0DS Port 0 Data Strobe Output
12 /DS Data Strobe Output

13-14 P47-P46 Port 4, Pins 6,7 In/Output
15 /P1DS Port 1, Data Strobe Output
16 /AS Address Strobe Output
17 /DTIMER DTIMER Input
18 P35 Port 3, Pin 5 Output
19 R//RL ROM/ROMless control Input
20 GND Ground Input
21 P32 Port 3, Pin 2 Input

22-23 P51-P50 Port 5, Pins 0,1 In/Output
24-31 P07-P00 Port 0, Pins 0,1,2,3,4,5,6,7 In/Output

32 VCC Power Supply Input

33-36 P55-P52 Port 5, Pins 2,3,4,5 In/Output
37-38 P11-P10 Port 1, Pins 0,1 In/Output
39-40 P56-P57 Port 5, Pins 6,7 In/Output
41-46 P17-P12 Port 1, Pins2,3,4,5,6,7 In/Output
47-48 P63-P62 Port 6, Pins 3,2 In/Output

49 P34 Port 3, Pin 4 Output
50 P33 Port 3, Pin 3 Input
51 GND Ground Input
52 /SYNC Synchronization Output
53 SCLK System Clock Output

54-55 P21-P20 Port 2, Pins 0,1 In/Output
56-57 P60-P61 Port 6, Pins 1,0 In/Output
58-63 P27-P22 Port 2, Pins 2,3,4,5,6,7 In/Output
64-65 P41-P40 Port 4, Pins 0,1 In/Output

66 P31 Port 3, Pin 1 Input
67 P36 Port 3, Pin 6 Output
68 P42 Port 4, Pin 2 In/Output

Gayle Gamble
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 DC ELECTRICAL CHARACTERISTICS (Continued)

Figure 9. External I/O or Memory Read/Write
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AC CHARACTERISTICS
External I/O or Memory Read and Write Timing
Z86C61/62/96 (20 MHz)

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

20 MHz 20 MHz

No Sym Parameter Min Max Min Max Units Notes

1 TdA(AS) Address Valid to /AS rise 
Delay

15 25 ns 2,3

2 TdAS(A) /AS rise to Address Float 
Delay

25 35 ns 2,3

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

120 120 ns 1,2,3

4 TwAS /AS Low Width 30 30 ns 2,3
5 TdAZ(DS) Address Float to /DS fall 0 0 ns
6 TwDSR /DS (Read) Low Width 105 105 ns 1,2,3
7 TwDSW /DS (Write) Low Width 65 65 ns 1,2,3
8 TdDSR(DR) /DS fall to Read Data 

Req’d Valid
55 55 ns 1,2,3

9 ThDR(DS) Read Data to /DS rise Hold 
Time

0 0 ns 2,3

10 TdDS(A) /DS rise to Address Active 
Delay

40 40 ns 2,3

11 TdDS(AS) /DS rise to /AS fall Delay 25 25 ns 2,3
12 TdR/W(AS) R//W Valid to /AS rise 

Delay
20 20 ns 2,3

13 TdDS(R/W) /DS rise to R//W Not Valid 25 25 ns 2,3
14 TdDW(DSW) Write Data Valid to /DS fall 

(Write) Delay
20 20 ns 2,3

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

25 25 ns 2,3

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

150 150 ns 1,2,3

17 TdAS(DS) /AS rise to /DS fall Delay 35 35 ns 2,3
18 TdDM(AS) /DM Valid to /AS rise Delay 15 15 ns 2,3

Notes: 
1. When using extended memory timing add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. See clock cycle dependent characteristics table.

Gayle Gamble
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AC CHARACTERISTICS
Additional Timing Diagram

Figure 10. Additional Timing

Clock

1 3

4

8

2 2 3

TIN

IRQN

6

5

7 7

9

Gayle Gamble
PS003501-0301



Z86C61/62/96
Zilog CMOS Z8 Microcontroller

DS97Z8X1600 P R E L I M I N A R Y 17

1

AC CHARACTERISTICS
Handshake Timing Diagrams

Figure 11. Input Handshake Timing
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Figure 12. Output Handshake Timing
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AC CHARACTERISTICS
Handshake Timing Table
Z86C61/62/96

TA = 0°C to +70°C
TA = –40°C to 

+105°C

20/16 MHz 20/16 MHZ Data

No Symbol Parameter Min Max Min Max Direction

1 TsDI(DAV) Data In Setup Time 0 0 IN
2 ThDI(DAV) Data In Hold Time 145 145 IN
3 TwDAV Data Available Width 110 110 IN
4 TdDAVI(RDY) DAV fall to RDY fall Delay 115 115 IN
5 TdDAVId(RDY) DAV rise to RDY rise Delay 115 115 IN
6 TdRDY0(DAV) RDY rise to DAV fall Delay 0 0 IN
7 TdDO(DAV) Data Out to DAV fall Delay TpC TpC OUT
8 TdDAV0(RDY) DAV fall to RDY fall Delay 0 0 OUT
9 TdRDY0(DAV) RDY fall to DAV rise Delay 115 115 OUT
10 TwRDY RDY Width 110 110 OUT
11 TdRDY0d(DAV) RDY rise to DAV fall Delay 115 115 OUT

Gayle Gamble
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 PIN FUNCTIONS (Continued)

Figure 13. Port 0 Configuration
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Port 1 (P17-P10). Port 1 is an 8-bit, byte programmable,
bidirectional, TTL compatible port. It has multiplexed Ad-
dress (A7-A0) and Data (D7-D0) ports. For Z86C61/62/96,
these eight I/O lines can be programmed as Input or Out-
put lines or can be configured under software control as an
address/data port for interfacing external memory. When
used as an I/O port, Port 1 may be placed under hand-
shake control. In this configuration, Port 3 line P33 and
P34 are used as the handshake controls RDY1 and
/DAV1.

Memory locations greater than 16,384 are referenced
through Port 1. To interface external memory, Port 1 must
be programmed for the multiplexed Address/Data mode. If
more than 256 external locations are required, Port 0 must
output the additional lines.

Port 1 can be placed in high-impedance state along with
Port 0, /AS, /DS, and R//W, allowing the microcontroller to
share common resources in multiprocessor and DMA ap-
plications. Data transfers can be controlled by assigning
P33 as a Bus Acknowledge input, and P34 as a Bus re-
quest output (Figure 14).

Figure 14. Port 1 Configuration
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 PIN FUNCTIONS (Continued)

Port 2 (P27-P20). Port 2 is an 8-bit, bit programmable, bi-
directional, CMOS-compatible port. Each of these eight
I/O lines can be independently programmed as an input or
output or globally as an open-drain output. Port 2 is always
available for I/O operation. When used as an I/O port, Port

2 may be placed under handshake control. In this configu-
ration, Port 3 lines P31 and P36 are used as the hand-
shake control lines /DAV2 and RDY2. The handshake sig-
nal assignment for Port 3 lines P31 and P36 is dictated by
the direction (input or output) assigned to P27 (Figure 15).

Figure 15. Port 2 Configuration
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Port 3 (P37-P30). Port 3 is an 8-bit, CMOS-compatible
four-fixed input and four-fixed output port. These eight I/O
lines have four-fixed (P33-P30) input and four-fixed (P37-

P34) output ports. Port 3, when used as serial I/O, are pro-
grammed as serial in and serial out, respectively (Figure
16).

Figure 16. Port 3 Configuration
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 PIN FUNCTIONS (Continued)

Port 3 can be configured under software control to provide
the following control functions: handshake for Ports 0 and
2 (/DAV and RDY); four external interrupt request signals

(IRQ3-IRQ0); timer input and output signals (TIN and
TOUT), and Data Memory Select (/DM).

Uart Operation
Port 3 lines P30 and P37, can be programmed as serial I/O
lines for full-duplex serial asynchronous receiver/transmit-
ter operation. The bit rate is controlled by the
Counter/Timer0. 

The Z86C61/62/96 automatically adds a start bit and two
stop bits to transmitted data (Figure 17). Odd parity is also
available as an option. Eight data bits are always transmit-
ted, regardless of parity selection. If parity is enabled, the
eighth bit is the odd parity bit. An interrupt request (IRQ4)
is generated on all transmitted characters.

Received data must have a start bit, eight data bits and at
least one stop bit. If parity is on, bit 7 of the received data
is replaced by a parity error flag. Received characters gen-
erate the IRQ3 interrupt request.

Note: UART function is only available in standard timing
mode (i.e., P01M D5 = 0).

Table 6. Port 3 Pin Assignments

Pin I/O CTC1 Int. P0 HS P1 HS P2 HS UART Ext

P30 IN IRQ3 Serial In
P31 IN TIN IRQ2 D/R

P32 IN IRQ0 D/R
P33 IN IRQ1 D/R
P34 OUT R/D DM
P35 OUT R/D
P36 OUT TOUT R/D

P37 OUT Serial Out
T0 IRQ4
T1 IRQ5

Notes: 
HS = Handshake Signals
D = Data Available
R = Ready

Gayle Gamble
PS003501-0301
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Figure 17. Serial Data Formats
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 PIN FUNCTIONS (Continued)

Port 4 (P47-P40). Port 4 is an 8-bit, bit programmable, bi-
directional, CMOS-compatible port. Each of these eight
I/O lines can be independently programmed as an input or
output or globally as an open-drain output. Port 4 is always
available for I/O operation (Figure 18). Port address (F)02.

Port 5 (P57-P50). Same as Port 4. Port address (F)04.

Port 6 (P63-P60). Same as Port 4. (Note: this is a 4-bit
port, bits D3-D0.) Port address (F)07.

Auto Latch. The Auto Latch puts valid CMOS levels on all
CMOS inputs that are not externally driven. This reduces
excessive supply current flow in the input buffer when it is
not being driven by any source.

Figure 18. Port 4 Configuration
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 FUNCTIONAL DESCRIPTION (Continued)

Figure 25. Counter/Timer Block Diagram
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Interrupts. The Z86C61/62/96 has six different interrupts
from eight different sources. The interrupts are maskable
and prioritized. The eight sources are divided as follows:
four sources are claimed by Port 3 lines P33-P30, one in
Serial Out, one is Serial In, and two in the counter/timers
(Figure 26). The Interrupt Mask Register globally or indi-
vidually 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. All Z86C61/62/96
interrupts are vectored through locations in the program
memory. When an interrupt machine cycle is activated, an
interrupt request is granted. Thus, this disables all of the
subsequent interrupts, saves the Program Counter and
Status Flags, and then branches to the program memory
vector location reserved for that interrupt. This memory lo-
cation and the next byte contain the 16-bit address of the
interrupt service routine for that particular interrupt re-
quest.

To accommodate polled interrupt systems, interrupt inputs
are masked and the Interrupt Request register is polled to
determine which of the interrupt requests need service.
Software initialed interrupts are supported by setting the
appropriate bit in the Interrupt Request Register (IRQ).

Internal interrupt requests are sampled on the falling edge
of the last cycle of every instruction. The interrupt request
must be valid 5TpC before the falling edge of the last clock
cycle of the currently executing instruction.

For the ROMless mode, when the device samples a valid
interrupt request, the next 48 (external) clock cycles are
used to prioritize the interrupt, and push the two PC bytes
and the FLAG register onto the stack. The following nine
cycles are used to fetch the interrupt vector from external
memory. The first byte of the interrupt service routine is
fetched beginning on the 58th TpC cycle following the in-
ternal sample point, which corresponds to the 63rd TpC
cycle following the external interrupt sample point.

Figure 26. Interrupt Block Diagram
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Z8 CONTROL REGISTER DIAGRAMS

Figure 28. Serial I/O Register
(F0H: Read/Write)

Figure 29. Timer Mode Register
(F1H: Read/Write)

Figure 30. Counter/Timer1 Register
(F2H: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

Serial Data (D0   = LSB)

R240 SIO 

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

T1   Initial Value 
       (When Written)
       (Range: 1-256 Decimal
       01-00 HEX)
T1   Current Value
       (When Read)

R242 T1

Figure 31. Prescaler 1 Register
(F3H: Write Only)

Figure 32. Counter/Timer 0 Register
(F4H: Read/Write)

Figure 33. Prescaler 0 Register
(F5H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

Count Mode
    0    T1 Single Pass
    1    T1 Modulo N

Clock Source
    1    T1 Internal
    0    T1 External 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
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 Z8 CONTROL REGISTER DIAGRAMS (Continued)

Figure 34. Port 2 Mode Register
(F6H: Write Only)

Figure 35. Port 3 Mode Register
(F7H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

P20 - P27 I/O Definition
   0    Defines Bit as Output
   1    Defines Bit as Input

R246 P2M

D7 D6 D5 D4 D3 D2 D1 D0

R247 P3M

0   Port 2 Open Drain
1   Port 2 Push-pull

0   Parity Off
1   Parity On

0   P32 = Input
     P35 = Output
1   P32 = /DAV0/RDY0
     P35 = RDY0//DAV0

0   P31 = Input (TIN)
     P36 = Output (TOUT)
1   P31 = /DAV2/RDY2
     P36 = RDY2//DAV2

0    P30 = Input
      P37 = Output
1    P30 = Serial In
      P37 = Serial Out

Reserved (Must be 0)

00    P33 = Input
        P34 = Output
01    P33 = Input
10    P34 = /DM
        P33 = /DAV1/RDY1
        P34 = RDY1//DAV111

Figure 36. Port 0 and 1 Mode Register
(F8H: Write Only)

Figure 37. Interrupt Priority Register
(F9H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

R248 P01M

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

Stack Selection
   0    External
   1    Internal

P17 - P10 Mode
   00    Byte Output
   01    Byte Input
   10    AD7 - AD0

   11    High-Impedance AD7 - DA0,
           /AS, /DS, /R//W, A11 - A8,
           A15 - A12, If Selected

P07 - P04 Mode
   00    Output
   01    Input
   1X    A 15 - A12

Reserved (Must be 0)

D7 D6 D5 D4 D3 D2 D1 D0

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

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
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Figure 55. 68-Pin PLCC Package Diagram
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