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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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Power connections follow conventional descriptions be-
low:
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Figure 1. Z86E30/E31/E40 Functional Block Diagram
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Figure 2.  EPROM Programming Block Diagram
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 PIN IDENTIFICATION (Continued)

Figure 9.  Standard Mode
28-Pin DIP/SOIC Pin Configuration

Table 7.  28-Pin DIP/SOIC/PLCC
Pin Identification*

Pin # Symbol Function Direction

1–3 P25–P27 Port 2, Pins 5,6, In/Output
4–7 P04–P07 Port 0, Pins 4,5,6,7 In/Output
8 VCC Power Supply

9 XTAL2 Crystal Oscillator Output
10 XTAL1 Crystal Oscillator Input
11–13 P31–P33 Port 3, Pins 1,2,3 Input
14–15 P34–P35 Port 3, Pins 4,5 Output
16 P37 Port 3, Pin 7 Output
17 P36 Port 3, Pin 6 Output
18 P30 Port 3, Pin 0 Input
19–21 P00–P02 Port 0, Pins 0,1,2 In/Output
22 VSS Ground

23 P03 Port 0, Pin 3 In/Output
24–28 P20–P24 Port 2, Pins 

0,1,2,3,4
In/Output

P25
P26
P27
P04
P05
P06
P07
VCC
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XTAL1
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28
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Figure 10.  EPROM Programming Mode
28-Pin DIP/SOIC Pin Configuration

Figure 11.  Standard Mode
28-Pin PLCC Pin Configuration
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Figure 14. External I/O or Memory Read/Write Timing
Z86E40 Only
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 DC ELECTRICAL CHARACTERISTICS (Continued)

TA = 0°C to 70°C
16 MHz

No Symbol Parameter
Note [3]

VCC Min Max Units Notes

1 TdA(AS) Address Valid to AS Rise 
Delay

3.5V
5.5V

25
25

ns
ns

2

2 TdAS(A) AS Rise to Address Float 
Delay

3.5V
5.5V

35
35

ns
ns

2

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

3.5V
5.5V

180
180

ns
ns

1,2

4 TwAS AS Low Width 3.5V
5.5V

40
40

ns
ns

2

5 TdAS(DS) Address Float to DS Fall 3.5V
5.5V

0
0

ns
ns

6 TwDSR DS (Read) Low Width 3.5V
5.5V

135
135

ns
ns

1,2

7 TwDSW DS (Write) Low Width 3.5V
5.5V

80
80

ns
ns

1,2

8 TdDSR(DR) DS Fall to Read Data Req’d 
Valid

3.5V
5.5V

75
75

ns
ns

1,2

9 ThDR(DS) Read Data to DS Rise Hold 
Time

3.5V
5.5V

0
0

ns
ns

2

10 TdDS(A) DS Rise to Address Active 
Delay

3.5V
5.5V

50
50

ns
ns

2

11 TdDS(AS) DS Rise to AS Fall Delay 3.5V
5.5V

35
35

ns
ns

2

12 TdR/W(AS) R/W Valid to AS Rise Delay 3.5V
5.5V

25
25

ns
ns

2

13 TdDS(R/W) DS Rise to R/W Not Valid 3.5V
5.5V

35
35

ns
ns

2

14 TdDW(DSW) Write Data Valid to DS Fall 
(Write) Delay

3.5V
5.5V

55
55

25
25

ns
ns

2

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

3.5V
5.5V

35
35

ns
ns

2

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

3.5V
5.5V

230
230

ns
ns

1,2

17 TdAS(DS) AS Rise to DS Fall Delay 3.5V
5.5V

45
45

ns
ns

2

18 TdDM(AS) DM Valid to AS Fall Delay 3.5V
5.5V

30
30

ns
ns

2

20 ThDS(AS) DS Valid to Address Valid 
Hold Time

3.5V
5.5V

35
35

ns
ns

Notes: 
1. When using extended memory timing, add 2 TpC.
2. Timing numbers given are for minimum TpC.
3. The VCC voltage specification of 5.5V guarantees 5.0V  ±0.5V and 

the VCC voltage specification of 3.5V guarantees only 3.5V
Standard Test Load
All timing references use 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0.
For Standard Mode (not Low-EMI Mode for outputs) with SMR D1 = 0, D0 = 0.
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 DC ELECTRICAL CHARACTERISTICS (Continued)

Figure 15. Additional Timing Diagram
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Additional Timing Table 

TA = -40 °C to +105 °C 

16 MHz

No Symbol Parameter
VCC

Note [6] Min Max Units Conditions Notes

1 TpC Input Clock Period 3.5V
5.5V

62.5
62.5

 DC
 DC

ns
ns

1,7,8
1,7,8

2 TrC,TfC Clock Input Rise & 
Fall Times

3.5V
5.5V

 15
15

ns
ns

1,7,8
1,7,8

3 TwC Input Clock Width 3.5V
5.5V

 31
 31

ns
ns

1,7,8
1,7,8

4 TwTinL Timer Input Low 
Width

3.5V
5.5V

70
70

ns
ns

1,7,8
1,7,8

5 TwTinH Timer Input High 
Width

3.5V
5.5V

5TpC
5TpC

1,7,8
1,7,8

6 TpTin Timer Input Period 3.5V
5.5V

8TpC
 8TpC

1,7,8
1,7,8

7 TrTin, TfTin Timer Input Rise 
& Fall Timer

3.5V
5.5V

100
100

ns
ns

1,7,8
1,7,8

8A TwIL Int. Request Low 
Time

3.5V
5.5V

70
70

ns
ns

1,2,7,8
1,2,7,8

8B TwIL Int. Request Low 
Time

3.5V
5.5V

5TpC
5TpC

1,3,7,8
1,3,7,8

9 TwIH Int. Request Input 
High Time

3.5V
5.5V

5TpC 1,2,7,8

10 Twsm STOP Mode 
Recovery Width 
Spec

3.5V
5.5V

12
12

ns
ns

4,8
4,8

11 Tost Oscillator Startup 
Time

3.5V
5.5V

5TpC
5TpC

4,8
4,8

12 Twdt Watch-Dog Timer 
Delay Time 
Before Timeout

3.5V
5.5V

10
5

ms
ms

D0 = 0
D1 = 0

 5,11
 5,11

3.5V
5.5V

20
 10

ms
ms

D0 = 1
D1 = 0

 5,11
 5,11

3.5V
5.5V

40
 20

ms
ms

D0 = 0
D1 = 1

 5,11
 5,11

3.5V
5.5V

 160
80

ms
ms

D0 = 1
D1 = 1

 5,11
 5,11

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 (P31–P33)
3. Interrupt request via Port 3 (P30)
4. SMR-D5 = 1, POR STOP Mode Delay is on
5. Reg. WDTMR
6. The VCC voltage spec. 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 RC and LC oscillator, and for oscillator driven by clock driver.

10. Standard Mode (not Low EMI output ports)
11. Using internal RC
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PIN FUNCTIONS

EPROM Programming Mode
D7–D0 Data Bus. The data can be read from or written to
external memory through the data bus.

A11–A0 Address Bus. During programming, the EPROM
address is written to the address bus.

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 Mode, Program Mode, and Program Verify
Mode.

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 pins XTAL1 and RESET.

In addition, processor operation of Z8 OTP devices may be
affected by excessive noise surges on the VPP, CE, 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 VCC

■ Adding a capacitor to the affected pin

Standard Mode
XTAL Crystal 1 (time-based input). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, RC net-
work, or external single-phase clock to the on-chip oscilla-
tor input.

XTAL2 Crystal 2 (time-based output). This pin connects a
parallel-resonant crystal, ceramic resonator, LC, or RC
network to the on-chip oscillator output.

R/W Read/Write (output, write Low). The R/W signal is
Low when the CCP is writing to the external program or
data memory (Z86E40 only).

RESET Reset (input, active Low). Reset will initialize the
MCU. Reset is accomplished either through Power-On,
Watch-Dog Timer reset, STOP-Mode Recovery, or exter-
nal reset. During Power-On Reset and Watch-Dog Timer
Reset, the internally generated reset drives the reset pin
low for the POR time. Any devices driving the reset line
must be open-drain in order to avoid damage from a pos-
sible conflict during reset conditions. Pull-up is provided in-
ternally. After the POR time, RESET is a Schmitt-triggered
input.

To avoid asynchronous and noisy reset problems, the
Z86E40 is equipped with a reset filter of four external
clocks (4TpC). If the external reset signal is less than 4TpC
in duration, no reset occurs. On the fifth clock after the re-
set is detected, an internal RST signal is latched and held
for an internal register count of 18 external clocks, or for
the duration of the external reset, whichever is longer. Dur-
ing the reset cycle, DS is held active Low while AS cycles
at a rate of TpC/2. Program execution begins at location
000CH, 5–10 TpC cycles after RESET is released. For
Power-On Reset, the reset output time is 5 ms. The
Z86E40 does not reset WDTMR, SMR, P2M, and P3M
registers on a STOP-Mode Recovery operation.

ROMless (input, active Low). This pin, when connected to
GND, disables the internal ROM and forces the device to
function as a Z86C90/C89 ROMless Z8. (Note that, when
left unconnected or pulled High to VCC, the device func-
tions normally as a Z8 ROM version). 

Note: When using in ROM Mode in High EMI (noisy) envi-
ronment, the ROMless pins should be connected directly
to VCC.



Z86E30/E31/E40 
Z8 4K OTP Microcontroller Zilog

26 P R E L I M I N A R Y DS97Z8X0502

 PIN FUNCTIONS (Continued)

Port 1 (P17–P10). Port 1 is an 8-bit, bidirectional, CMOS-
compatible port with multiplexed Address (A7–A0) and
Data (D7–D0) ports. These eight I/O lines can be pro-
grammed as inputs or outputs or can be configured under
software control as an Address/Data port for interfacing
external memory. The input buffers are Schmitt-triggered
and the output buffers can be globally programmed as ei-
ther push-pull or open-drain. Low EMI output buffers can
be globally programmed by the software. Port 1 can be
placed under handshake control. In this configuration, Port
3, lines P33 and P34 are used as the handshake controls

RDY1 and /DAV1 (Ready and Data Available). To inter-
face external memory, Port 1 must be programmed for the
multiplexed Address/Data mode. If more than 256 external
locations are required, Port 0 outputs the additional lines
(Figure 19).

Port 1 can be placed in the high-impedance state along
with Port 0, AS, DS, and R/W, allowing the Z86E40 to
share common resources in multiprocessor and DMA ap-
plications.

Figure 19. Port 1 Configuration (Z86E40 Only)
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 PIN FUNCTIONS (Continued)

Port 3 (P37–P30). Port 3 is an 8-bit, CMOS-compatible
port with four fixed inputs (P33–P30) and four fixed outputs
(P37–P34).  These eight lines can be configured by soft-
ware for interrupt and handshake control functions. Port 3,
Pin 0 is Schmitt- triggered. P31, P32, and P33 are stan-
dard CMOS inputs with single trip point (no Auto Latches)
and P34, P35, P36, and P37 are push-pull output lines.
Low EMI output buffers can be globally programmed by
the software. Two on-board comparators can process an-
alog signals on P31 and P32 with reference to the voltage
on P33. The analog function is enabled by setting the D1
of Port 3 Mode Register (P3M). The comparator output can
be outputted from P34 and P37, respectively, by setting
PCON register Bit D0 to 1 state. For the interrupt function,
P30 and P33 are falling edge triggered interrupt inputs.
P31 and P32 can be programmed as falling, rising or both
edges triggered interrupt inputs (Figure 21). Access to
Counter/Timer 1 is made through P31 (TIN) and P36
(TOUT). Handshake lines for Port 0, Port 1, and Port 2 are
also available on Port 3 (Table 9). 

Note:  When enabling/ or disabling analog mode, the fol-
lowing is recommended:

1. Allow two NOP delays before reading this comparator
output.

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

3. IRQ register bits 3 to 0 must be cleared after enabling
analog mode.

Note: P33–P30 differs from the Z86C30/C31/C40 in that
there is no clamping diode to VCC due to the EPROM high-
voltage circuits. Exceeding the VIH maximum specification
during standard operating mode may cause the device to
enter EPROM mode.
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Register File. The register file consists of three I/O port
registers, 236/125 general-purpose registers, 15 control
and status registers, and three system configuration regis-
ters in the expanded register group. The instructions can
access registers directly or indirectly through an 8-bit ad-
dress field. This allows a short 4-bit register address using
the Register Pointer (Figure 24). In the 4-bit mode, the reg-
ister file is divided into 16 working register groups, each

occupying 16 continuous locations. The Register Pointer
addresses the starting location of the active working-regis-
ter group. 

Note: Register Bank E0–EF can only be accessed through
working register and indirect addressing modes. (This
bank is available in Z86E30/E40 only.)

Expanded Register File (ERF). The register file has been
expanded to allow for additional system control registers,
mapping of additional peripheral devices and input/output
ports into the register address area. The Z8 register ad-
dress space R0 through R15 is implemented as 16 groups
of 16 registers per group (Figure 26). These register
groups are known as the Expanded Register File (ERF). 

The low nibble (D3–D0) of the Register Pointer (RP) select
the active ERF group, and the high nibble (D7–D4) of reg-
ister RP select the working register group. Three system
configuration registers reside in the Expanded Register
File at bank FH: PCON, SMR, and WDTMR. The rest of
the Expanded Register is not physically implemented and
is reserved for future expansion.

Figure 24. Register Pointer Register

D7 D6 D5 D4 D3 D2 D1 D0

Expanded Register Group

R253 RP

Working Register Group

Default setting after RESET = 00000000
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Figure 26. Expanded Register File Architecture
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0

0

0

U

0
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0
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U U U 0 1 1 0 1

0 0 1 0 0 0 0 0

1 1 1 1 U U U U

U U U U U U U U

U U U U U U U U

U U U U U U U U

REGISTER
EXPANDED  REG. GROUP  (F)

RESET  CONDITION

REGISTER
EXPANDED  REG. GROUP  (0)

RESET  CONDITION

REGISTER

Z8®  STANDARD CONTROL REGISTERS

RESET  CONDITION

% (0) 03 P3

% (0) 02 P2

% (0) 01 P1

% (0) 00 P0

D7 D6 D5 D4 D3 D2 D1 D0

Reserved

*

*

*

Reserved

Reserved

SMR2

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

Reserved

PCON 1 1 1 1 1 1 1 0

†

**

U = Unknown

    For Z86E40 (ROMless) reset condition: "10110110" 

*    Will not be reset with a STOP Mode Recovery

†

**    Will not be reset with a STOP Mode Recovery, except Bit D0.

Notes:

*
*

Z86E30/E40 Only

Z86E30/E40 Only

SPH

* UUUUUU 00



Z86E30/E31/E40 
Z8 4K OTP Microcontroller Zilog

36 P R E L I M I N A R Y DS97Z8X0502

 FUNCTIONAL DESCRIPTION (Continued)

General-Purpose Registers (GPR).  These registers are
undefined after the device is powered up. The registers
keep their last value after any reset, as long as the reset
occurs in the VCC voltage-specified operating range. The
register R254 is general-purpose on Z86E30/E31. R254
and R255 are set to 00H after any reset or STOP-Mode
Recovery. 

RAM Protect. The upper portion of the RAM's address
spaces 80H to EFH (excluding the control registers) can
be protected from reading and writing. This option can be
selected during the EPROM Programming Mode. After this
option is selected, the user can activate this feature from
the internal EPROM. D6 of the IMR control register (R251)
is used to turn off/on the RAM protect by loading a 0 or 1,
respectively. A “1” in D6 indicates RAM Protect enabled.
RAM Protect is not available on the Z86E31.

Stack. The Z86E40 external data memory or the internal
register file can be used for the stack. The 16-bit Stack
Pointer (R254–R255) is used for the external stack, which
can reside anywhere in the data memory for ROMless
mode, but only from 4096 to 65535 in ROM mode. An 8-bit
Stack Pointer (R255) is used for the internal stack on the
Z86E30/E31/E40 that resides within the 236 general-pur-
pose registers (R4–R239). SPH (R254) can be used as a
general-purpose register when using internal stack only.
R254 and R255 are set to 00H after any reset or Stop-
Mode Recovery.

Counter/Timers. There are two 8-bit programmable
counter/timers (T0 and T1), each driven by its own 6-bit
programmable prescaler. The T1 prescaler is driven by in-
ternal or external clock sources; however, the T0 prescaler
is driven by the internal clock only (Figure 27).

The 6-bit prescalers can divide the input frequency of the
clock source by any integer number from 1 to 64. Each
prescaler drives its counter, which decrements the value
(1 to 256), that has been loaded into the counter. When the
counter reaches the end of count, a timer interrupt request,
IRQ4 (T0) or IRQ5 (T1), is generated.

The counters can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single
pass mode) or to automatically reload the initial value and
continue counting (modulo-n continuous mode).

The counters, but not the prescalers, can be read at any
time without disturbing their value or count mode. The
clock source for T1 is user-definable and can be either the
internal microprocessor clock divided by four, or an exter-
nal signal input through Port 3. The Timer Mode register
configures the external timer input (P31) as an external
clock, a trigger input that can be retriggerable or non-retrig-
gerable, or as a gate input for the internal clock. Port 3 line
P36 serves as a timer output (TOUT) through which T0, T1,
or the internal clock can be output. The counter/timers can
be cascaded by connecting the T0 output to the input of
T1. 
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Figure 27. Counter/Timer Block Diagram
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SCLK/TCLK Divide-by-16 Select (D0). This bit of the
SMR controls a divide-by-16 prescaler of SCLK/TCLK.
The purpose of this control is to selectively reduce device
power consumption during normal processor execution
(SCLK control) and/or HALT mode (where TCLK sources
counter/timers and interrupt logic).

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 frequency divided by two. The
SCLK/TCLK is equal to the external clock frequency when
this bit is set (D1=1). Using this bit together with D7 of

PCON further helps lower EMI (i.e., D7 (PCON) = 0, D1
(SMR) = 1). The default setting is zero.

STOP-Mode Recovery Source (D2, D3, and D4). These
three bits of the SMR register specify the wake up source
of the STOP-Mode Recovery (Figure 32). Table 12 shows
the SMR source selected with the setting of D2 to D4.
P33–P31 cannot be used to wake up from STOP mode
when programmed as analog inputs. When the STOP-
Mode Recovery sources are selected in this register then
SMR2 register bits D0, D1 must be set to zero.

Note: If the Port2 pin is configured as an output, this output
level will be read by the  SMR circuitry.

Figure 32. Stop-Mode Recovery Source

P30
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

SMR SMR SMRD4  D3  D2
0    0     1
0    1     0
0    1     1

D4  D3  D2
1    0     0

D4  D3  D2
1    0     1

MUX

SMR SMRD4  D3  D2
1    1     0

D4  D3  D2
1    1     1

P20

P23

P20

P27

SMR2 SMR2D1  D0
0    1     

D1  D0  
1    0     

P20

P23

P20

P27

SMR D4  D3  D2
0    0    0

VDD

SMR2 D1  D0  
0    0    

VDD
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Z86E40 TIMING DIAGRAMS

Figure 37. Timing Diagram of EPROM Program and Verify Modes
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Figure 40. Z86E40 Programming Algorithm

Start
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Vpp = 13.0 V

N = 0
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Verify Byte
Fail

Pass

Increment

Address
Last Addr ?

Yes

No

Vcc =  Vpp = 4.5V *

Verify All

Bytes

Device Failed

Addr =

First Location

Fail

Pass

Verify All

Bytes

Device Passed
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Note:

*  To ensure proper operaton,

    Zilog recommends Vcc range

    of the device Vcc specification,

    But Vcc = 5.0V is acceptable.
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Z8 CONTROL REGISTER DIAGRAMS

Figure 45. Reserved

Figure 46. Timer Mode Register
F1H: Read/Write

Figure 47. 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

Default After Reset = 00H

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 48. Prescaler 1 Register
F3H: Write Only

Figure 49. Counter/Timer 0 Register
F4H; Read/Write

Figure 50. 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

*Default After Reset

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

D7 D6 D5 D4 D3 D2 D1 D0

Count Mode
    0   T1    Single Pass
    1   T1    Modulo N

Reserved (Must be 0)

R245 PRE0

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

Z86E40 (16 MHz)

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

Package
P = Plastic DIP

V = Plastic Leaded Chip Carrier

F = Plastic Quad Flat Pack

S = SOIC (Small Outline Integrated Circuit)

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

Speed
16 = 16 MHz

Environmental
C= Plastic Standard

E = Hermetic Standard

40-Pin DIP 44-Pin PLCC 44-Pin QFP

Z86E4016PSC Z86E4016VSC Z86E4016FSC
Z86E4016PEC Z86E4016VEC Z86E4016FEC

Z86E30 (16 MHz)

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

Z86E3016PSC Z86E3016SSC Z86E3016VSC
Z96E3016PEC Z86E3016SEC Z86E3016VEC

Z86E31 (16 MHz)

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

Z86E3116PSC Z86E3116SSC Z86E3116VSC
Z86E3116PEC Z86E3116SEC Z86E3116VEC

Example:
Z   86E40   16   P   S   C

Environmental Flow
Temperature
Package
Speed
Product Number
Zilog Prefix

is a Z86E40, 16 MHz, DIP, 0°C to +70°C, Plastic Standard Flow

rkenneth
Text Box
44-Pin LQFP
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any means without the prior written consent of Zilog, Inc.
The information in this document is subject to change
without notice. Devices sold by Zilog, Inc. are covered by
warranty and patent indemnification provisions appearing
in Zilog, Inc. Terms and Conditions of Sale only. 

ZILOG, INC. MAKES NO WARRANTY, EXPRESS,
STATUTORY, IMPLIED OR BY DESCRIPTION,
REGARDING THE INFORMATION SET FORTH HEREIN
OR REGARDING THE FREEDOM OF THE DESCRIBED
DEVICES FROM INTELLECTUAL PROPERTY
INFRINGEMENT. ZILOG, INC. MAKES NO WARRANTY
OF MERCHANTABILITY OR FITNESS FOR ANY
PURPOSE.

Zilog, Inc. shall not be responsible for any errors that may
appear in this document. Zilog, Inc. makes no commitment
to update or keep current the information contained in this
document.

Zilog’s products are not authorized for use as critical
components in life support devices or systems unless a
specific written agreement pertaining to such intended use
is executed between the customer and Zilog prior to use.
Life support devices or systems are those which are
intended for surgical implantation into the body, or which
sustains life whose failure to perform, when properly used
in accordance with instructions for use provided in the
labeling, can be reasonably expected to result in
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