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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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Product Status Obsolete

Core Processor Z8

Core Size 8-Bit

Speed 20MHz

Connectivity EBI/EMI, UART/USART

Peripherals -

Number of I/O 52

Program Memory Size -

Program Memory Type ROMless

EEPROM Size -

RAM Size 236 x 8

Voltage - Supply (Vcc/Vdd) 3V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature 0°C ~ 70°C (TA)

Mounting Type Through Hole

Package / Case 64-DIP (0.750", 19.05mm)

Supplier Device Package -
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 GENERAL DESCRIPTION (Continued)

To unburden the program from coping with the real-time
tasks, such as counting/timing and serial data communica-
tion, the Z86C61/62/96 offers two on-chip counter/timers
with a large number of user selectable modes, and an on-
board UART (Figures 1, 2, and 3).

Notes: All Signals with a preceding front slash, "/", are ac-
tive 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 VDD

Ground GND VSS

Figure 1. Z86C61 Functional Block Diagram
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 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

Gayle Gamble
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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
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DC ELECTRICAL CHARACTERISTICS

Z86C61/62/96

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

Sym Parameter Min Max Min Max @ 25°C Units Conditions

Max Input Voltage 7 7 V IIN < 250 µA

VCH Clock Input High 
Voltage

0.85 VCC VCC + 0.3 0.85 VCC VCC + 0.3 V Driven by External 
Clock Generator

VCL Clock Input Low 
Voltage

VSS – 0.3 0.8 VSS – 0.3 0.8 V Driven by External 
Clock Generator

VIH Input High Voltage 2 VCC + 0.3 2 VCC + 0.3 V

VIL Input Low Voltage VSS – 0.3 0.2 VCC VSS – 0.3 0.2 VCC V

VOH Output High Voltage 2.4 2.4 V IOH = –2.0 mA

VOH Output High Voltage VCC – 100 
mV

VCC – 100 
mV

V IOH = –100 µA

VOL Output Low Voltage 0.4 0.4 V IOL = +5.0  mA [3]

VOL Output Low Voltage 0.6 0.6 V IOL = +4.0  mA [2]

VRH Reset Input High 
Voltage

0.85 VCC VCC + 0.3 0.85 VCC VCC + 0.3 V

VRl Reset Input Low 
Voltage

–0.3 0.2 VCC –0.3 0.2 VCC V

IIL Input Leakage –2 2 –2 2 µA VIN = 0V, VCC

IOL Output Leakage –2 2 –2 2 µA VIN = 0V, VCC

IIR Reset Input Current –80 –80 µA VRL = 0 V

ICC Supply Current 35 35 24 mA [1] @ 16 MHz

ICC Supply Current 40 40 30 mA [1] @ 20 MHz

ICC1 Standby Current 15 15 4.5 mA [1] HALT Mode 
VIN = 0 V, VCC @ 
16 MHz

ICC2 Standby Current 10 20 5 µA [1] STOP Mode 
VIN = 0 V, VCC

Notes: 
1. All inputs driven to either 0V or VCC, outputs floating.
2. VCC = 3.0V to 3.6V
3. VCC = 4.5V to 5.5V

Gayle Gamble
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AC CHARACTERISTICS
External I/O or Memory Read and Write Timing
Z86C61/62/96 (16 MHz)

TA = 0°C to 
+70°C

TA = -40°C to 
+105°C

16 MHz 16 MHz

No Symbol Parameter Min Max Min Max Units Notes

1 TdA(AS) Address Valid to /AS rise Delay 25 25 ns 2,3
2 TdAS(A) /AS rise to Address Float Delay 35 35 ns 2,3
3 TdAS(DR) /AS rise to Read Data Req’d Valid 150 150 ns 1,2,3
4 TwAS /AS Low Width 40 40 ns 2,3
5 TdAZ(DS) Address Float to /DS fall 0 0 ns
6 TwDSR /DS (Read) Low Width 135 135 ns 1,2,3
7 TwDSW /DS (Write) Low Width 80 80 ns 1,2,3
8 TdDSR(DR) /DS fall to Read Data Req’d Valid 75 75 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 50 50 ns 2,3
11 TdDS(AS) /DS rise to /AS fall Delay 35 35 ns 2,3
12 TdR/W(AS) R//W Valid to /AS rise Delay 25 25 ns 2,3
13 TdDS(R/W) /DS rise to R//W Not Valid 35 35 ns 2,3
14 TdDW(DSW) Write Data Valid to /DS fall (Write) 

Delay
25 25 ns 2,3

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

35 35 ns 2,3

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

210 210 ns 1,2,3

17 TdAS(DS) /AS rise to /DS fall Delay 45 45 ns 2,3
18 TdDM(AS) /DM Valid to /AS rise Delay 25 25 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.

Standard Test Load
All timing references use 2.0 V for a logic 1 and 0.8 V for a logic 0.

Table 5. Clock Dependent Formulas

Number Symbol Equation

1 TdA(AS) 0.40 TpC + 0.32
2 TdAS(A) 0.59 TpC – 3.25
3 TdAS(DR) 2.83 TpC + 6.14
4 TwAS 0.66 TpC – 1.65
6 TwDSR 2.33 TpC – 10.56
7 TwDSW 1.27 TpC + 1.67

8 TdDSR(DR) 1.97 TpC – 42.5
10 TdDS(A) 0.8 TpC
11 TdDS(AS) 0.59 TpC – 3.14
12 TdR/W(AS) 0.4 TpC
13 TdDS(R/W) 0.8 TpC  – 15
14 TdDW(DSW) 0.4 TpC
15 TdDS(DW) 0.88 TpC – 19
16 TdA(DR) 4 TpC – 20
17 TdAS(DS) 0.91 TpC – 10.7
18 TdDM(AS) 0.9 TpC  – 26.3

Table 5. Clock Dependent Formulas

Number Symbol Equation

Gayle Gamble
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AC CHARACTERISTICS

Additional Timing Table
Z86C61/62/96

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

20/16 MHz 20/16 MHz

No Symbol Parameter Min Max Min Max Units Notes

1 TpC Input Clock Period 50/62.5 1000 50/62.5 1000 ns 1
2 TrC,TfC Clock Input Rise & Fall 

Times
10 10 ns 1

3 TwC Input Clock Width 25 25 ns 1
4 TwTinL Timer Input Low Width 75 75 ns 2
5 TwTinH Timer Input High Width 5 TpC 5 TpC ns 2
6 TpTin Timer Input Period 8 TpC 8 TpC ns 2
7 TrTin,TfTin Timer Input Rise and 

Fall Times
100 100 ns 2

8a TwIL Interrupt Request Input 
Low Times

70 50 ns 2,4

8b TwIL Interrupt Request Input 
Low Times

5 TpC 5 TpC ns 2,5

9 TwIH Interrupt Request Input 
High Times

5 TpC 5 TpC ns 2,3

Notes: 
1. Clock timing references use 0.8VCC for a logic 1 and 0.8V for a logic 0.
2. Timing references use 2.0V for a logic 1 and 0.8V for a logic 0.
3. Interrupt references request through Port 3.
4. Interrupt request through Port 3 (P33-P31).
5. Interrupt request through Port 30.

Gayle Gamble
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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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 FUNCTIONAL DESCRIPTION (Continued)

Register File. The Register File consists of four I/O port
registers, 236 general-purpose registers and 16 control
and status registers (Figure 18).  There are eight further
registers for I/O ports 4, 5 and 6 in the Expanded Register
File (Bank F, R9-R2) (Figure 20).

The instructions can access registers directly or indirectly
through an 8-bit address field. The Z86C61/62/96 also al-
lows short 4-bit register addressing using the Register
Pointer (Figure 21). In the 4-bit mode, the Register File is
divided into 16 working register groups, each occupying 16
continuous locations. The Register Pointer addresses the
starting location of the active working-register group.

Note:  Register Bank E0-EF can only be accessed through
working registers and indirect addressing modes.

Figure 21. Register Pointer Register

D7 D6 D5 D4 D3 D2 D1 D0

Expanded Register Group

Working Register Group

RPR253

Default Setting After Reset = 00000000

Figure 22. Register File

Stack Pointer (Bits 7-0)R255

Stack Pointer (Bits 15-8)

Register Pointer

Program Control Flags

Interrupt Mask Register

Interrupt Request Register

Interrupt Priority Register

Ports 0-1 Mode

Port 3 Mode

Port 2 Mode

T0 Prescaler

Timer/Counter0

T1 Prescaler

Timer/Counter1

Timer Mode

Serial I/O

General-Purpose
Registers

Port 3

Port 2

Port 1

Port 0

R254

R253

R252

R251

R250

R249

R248

R247

R246

R245

R244

R243

R242

R241

R240

R239

R3

R2

R1

R0

SPL

SPH

RP

FLAGS

IMR

IRQ

IPR

P01M

P3M

P2M

PRE0

T0

PRE1

T1

TMR

SIO

P3

P2

P1

P0

R4

Location Identifiers
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Figure 38. Interrupt Request Register
(FAH: Read/Write)

Figure 39. Interrupt Mask Register
(FBH: Read/Write)

Figure 40. Flag Register
(FCH: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

R250 IRQ

Reserved (Must be 0)

IRQ0 = P32   Input (D0 = IRQ0)
IRQ1 = P33   Input
IRQ2 = P31   Input
IRQ3 = P30   Input, Serial Input
IRQ4 = T0     Serial Output
IRQ5 = T1

D7 D6 D5 D4 D3 D2 D1 D0

1    Enables RAM Protect

1    Enables IRQ5-IRQ0
      (D0 = IRQ0)

1    Enables Interrupts

R251 IMR

D7 D6 D5 D4 D3 D2 D1 D0

R252 FLAGS

User Flag F1 

User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 41. Register Pointer Register
(FDH: Read/Write)

Figure 42. Stack Pointer Register
(FEH: Read/Write)

Figure 43. Stack Pointer Register
(FFH: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

R253 RP

Expanded Register Pointer

Working Register Pointer

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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Z8 EXPANDED REGISTER FILE CONTROL REGISTERS

Figure 44. Port 4 Data Register
(F) 02: Read/Write)

Figure 45. Port 4 Mode Register
(F( 03: (Write Only)

Figure 46. Port 5 Data Register
(f) 04: (Read/Write)

Figure 47. Port 5 Mode Register
(F) 05: (Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

Data
0    Defines Level 0
1    Defines Level 1

P4 (FH) 02H

D7 D6 D5 D4 D3 D2 D1 D0

P40 - P47 I/O Definition
   0    Defines Bit as Output
   1    Defines Bit as Input

P4M (FH) 03H

D7 D6 D5 D4 D3 D2 D1 D0

P5 (FH) 04H

Data
0    Defines Level 0
1    Defines Level 1

P50 - P57 I/O Definition
   0    Defines Bit as Output
   1    Defines Bit as Input*

P5D (FH) 05H

D7 D6 D5 D4 D3 D2 D1 D0

*Default Value After RESET

Figure 48. Port 4/5 Configuration Register
(F) 06: (Write Only)

Figure 49. Port 6 Data Register
(F) 07: (Read/Write)

Figure 50. Port 6 Mode Register
(F) 08: (Write Only)

Figure 51. Port 6 Mode Register
(F) 09: (Write Only)

D4 D0

P45M (FH) 06H

0   Port 4 Open-drain*
1   Port 4 Push-pull

Reserved (Must be 0)

0   Port 5 Open-drain*
1   Port 5 Push-pull

Reserved (Must be 0)

*Default Value After RESET

D7 D6 D5 D4 D3 D2 D1 D0

P6 (FH) 07H

Reserved (Must be 0)

Data
0    Defines Level 0
1    Defines Level 1

D3 D2 D1 D0

P60 - P63 I/O Definition
   0    Defines Bit as Output
   1    Defines Bit as Input*

P6D (FH) 08H

Reserved (Must be 0)

*Default Value After RESET

D7 D6 D5 D4 D3 D2 D1 D0

   0    Port 6 Open-drain*
   1    Port 6 Push-pull

P6M (FH) 09H

*Default Value After RESET


