Zilog - Z86EO0412HEC1903TR Datasheet

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"

Details

Product Status Obsolete
Core Processor Z8

Core Size 8-Bit
Speed 12MHz

Connectivity -

Peripherals POR, WDT
Number of I/O 14

Program Memory Size 1KB (1K x 8)
Program Memory Type OoTP
EEPROM Size -

RAM Size 125x 8
Voltage - Supply (Vcc/vdd) 4.5V ~ 5.5V

Data Converters -

Oscillator Type Internal

Operating Temperature -40°C ~ 105°C (TA)

Mounting Type Surface Mount

Package / Case 20-SSOP (0.209", 5.30mm Width)

Supplier Device Package -

Purchase URL https://www.e-xfl.com/product-detail/zilog/z86e0412hec1903tr

Email: info@E-XFL.COM Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/z86e0412hec1903tr-4426874
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

Z86E04/E08

Zilog CMOS Z8 OTP Microcontrollers
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Figure 1. Functional Block Diagram
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ZB6E04/E08
Zilog ‘ CMOS Z8 OTP Microcontrollers

PIN DESCRIPTION

o/
D4 ] 1 18 D3 P24 f 1 ~ 18fp P23
D5 O 5 D2 P25 O 0 P22
D6 o =) P26 o 0 P21
D7 O 0 DO P27 C 0 P20
Ve O O GND Vee O 3 GND
NC 9 b PGM XTAL2 O 5 P02
CE O O CLOCK XTAL1 O ==}
OF © 3 CLEAR P31 O 5 P00
EPM A 9 10 Vep p32 49 10 g P33
Figure 3. 18-Pin EPROM Mode Configuration Figure 4. 18-Pin DIP/SOIC Mode Configuration
Table 1. 18-Pin DIP Pin Identification Table 2. 18-Pin DIP/SOIC Pin Identification
EPROM Programming Mode Standard Mode
Pin#  Symbol Function Direction Pin# Symbol  Function Direction
-4 D4-D7 Data 4,5, 6,7 In/Output 1-4 P24-P27 Port2, Pins4,56,7  In/Output
5 Vee Power Supply 5 Voo Power Supply
6 NC No Connection 6 XTAL2  Crystal Osc.Clock  Output
7 CE Chip Enable Input 7 XTAL1 Crystal Osc. Clock Input
8 OE Output Enable Input 8 = Port 3, Pin 1, ANT Input
9 EPM EPROM Prog Mode Input g P32 Port 3, Pin 2, AN2 Input
10 Ver Prog Voltage Input 10 P33 Port 3, Pin 3, REF Input
1 Clear Clear Clock Input 11-13  PO0-P02 Port 0, Pins 0,1,2 In/Qutput
12 Clock Address Input 14 GND Ground
13 PGM Prog Mode Input 15-18 P20-P23  Port2, Pins 0,1,23  In/Output
14 GND Ground
15-18 D0-D3 Data0,1,2,3 In/Output
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ZB6E04/E08

CMOS Z8 OTP Microcontrollers Zllog
DC ELECTRICAL CHARACTERISTICS
Standard Temperature
Ta=0°Ct0 +70°C  Typical
Sym  Parameter Vecldl  Min Max @25°C Units Conditions Notes
Vinmax  Max Input Voltage 4.5V 12 V  1,,<250 pA 1
5.5V 12 V. 1,,<250 pA 1
Veu Clock Input High 45V 08Vgs Vee+0.3 28 V  Driven by External
Voltage Clock Generator
55V 0.8Vgs Vee+0.3 2.8 V  Driven by External
Clock Generator
VoL Clock Input Low 45V Vgg~0.3 0.2V 1.7 V' Driven by External
Voltage Clock Generator
55V Vge~0.3 02V 1.7 V  Driven by External
Clock Generator
Viu Input High Voltage 45V 07Vge Veet0.3 2.8 v
5.5V 0.7Vge Veet03 28 v
Vi Input Low Voltage 45V Vgg03 0.2V 1.5 v
5.5V Vge=0.3 0.2V 1.5 \Y
Vou Output High Voltage 45V V0.4 48 V. lgg=-2.0mA 5
55V V~04 48 V oy =—2.0mA 5
45V V04 438 V  Low Noise @ lpy = ~0.5 mA
58V V04 4.8 V. Low Noise @ Igy =-0.5mA
VoL Output Low Voltage 4.5V 0.8 0.1 Vo g =+4.0mA 5
5.5V 0.4 0.1 V g =+4.0mA 5
4.5V 0.4 0.1 V  LowNoise @ I, = 1.0 mA
5.5V 0.4 0.1 V  Low Noise @ lo, = 1.0 mA
Voo  Output Low Voltage 4.5V 0.8 0.8 Vg =+12 mA, 5
5.5V 0.8 0.8 V g =+12mA, 5
Vorrser Comparatar Input 4.5V 250 10.0 my
Offset Voltage 5.5V 25.0 100 mV
Vi Ve Low Voltage 2.2 3.0 2.8 V @ 6 MHz Max.
Auto Reset Int. CLK Freq.
I Input Leakage 4.5V -1.0 1.0 pA V=0V, Ve
ggf:;;;i gurfem of 755V 1.0 1.0 HA Vi =0V, Voo
lov Output Leakage 4.5V -1.0 1.0 pA Vi =0V, Vg
5.5V -1.0 1.0 pA V=0V, Ve
Vicr Comparator Input 0 Veo=1.0 v
Common Mode
Voltage Range
8 PRELIMINARY DS97Z28X1104




Z86E04/E08

Zilog CMOS 28 OTP Microcontrollers
T, = —40°C to +105°C Typical
Sym Parameter Vee [4] Min Max @ 25°C Units Conditions Notes
lec Standby Current 4.5V 4.0 25 mA  HALT Mode V| = 0V, 7
{Low Noise Mode) Vo @ 1 MHZ
5.5V 4.0 25 mA HALT Mode V, = OV, 7
Vee @ 1 MHz
4.5V 4.5 28 mA  HALT Mode V,, = 0V, 7
Vec @ 2 MHz
5.5V 45 2.8 mA HALT Mode V,y = 0V, 7
Voo @ 2 MHz
4.5V 5.0 3.0 mA  HALT Mode V,, = 0V, 7
Voo @ 4 MHZ
5.5V 5.0 3.0 mA  HALT Mode V,y = OV, 7
Voo @ 4 MHz
locs Standby Current 4.5V 20 1.0 pA  STOPMode V=0V, Ve 7.8
WODT is not Running
5.5V 20 1.0 pA  STOP Mode V=0V, Vs 7,8
WDT is not Running
laLL Auto Latch Low 4.5V 40 16 MA OV <V <V
Current 5.5V 40 16 PA OV <Vp<Vgo
lan Auto Latch High 4.5V -20.0 —8.0 HA OV <V <Vee
Current 55V —20.0 —8.0 PA OV <V <Veo
Notes:

1. Port 2 and Port 0 only

2. Vgg=0V=GND

3. The device operates down to V,, of the specified frequency for V,, . The minimum operational Vg is determined on the value of
the voltage V, , at the ambient temperature. The V|, increases as the temperature decreases.

NGO A~

Voo = 4.5V to 6.5V, typical values measured at Ve = 5.0V

Standard Mede {not Low EMI Mode)
ZB86E0S only
All outputs unloaded and all inputs are at Vo or Vgg level.

tf analog comparator is selected, then the comparator inputs must be at V¢ level.

DS97Z28X1104
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Z86E04/ED8
CMOS 28 QTP Microcontrollers

Zilog

AC ELECTRICAL CHARACTERISTICS

O -
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IRQ,,
o ol

Figure 8. AC Electrical Timing Dlagram
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Z86E04/E08
CMOS Z8 OTP Microcontrollers

LOW NOISE VERSION

Low EMI Emission

The Z86EQ4/E08 can be programmed to operate in a Low
EMI Emission Mode by means of a mask ROM bit option.
Use of this feature results in:

W All pre-driver slew rates reduced to 10 ns typical.

m Internal SCLK/TCLK operation limited to a maximum of
4 MHz-250 ns cycle time.

m  Output drivers have resistances of 500 Ohms (typical).

B Oscillator divide-by-two circuitry eliminated.

The Low EMI Mode is mask-programmable to be selected
by the customer at the time the ROM code is submitted.

PIN FUNCTIONS

OTP Programming Mode

D7-D0 Data Bus. Data can be read from, or written to, the
EPROM through this data bus.

Vo Power Supply. It is typically 5V during EPROM Read
Mode and 6.4V during the other modes (Program, Pro-
gram Verify, and so on).

CE Chip Enable (active Low). This pin is active during
EPROM Read Mode, Pragram Mode, and Program Verify
Mode.

OE Output Enable (active Low). This pin drives the Data
Bus direction. 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 Modes by applying different
voltages.

Vee Program Voltage. This pin supplies the program volt-
age.

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

Clock Address Clock. This pin is a clock input. The internal
address counter increases by one with one clock cycle.

PGM Program Mode (active Low). A Low level at this pin
programs the data 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 Vg occur on the XTAL1 pin.

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:

B Using a clamping dicde to V.
B Adding a capacitor to the affected pin.
Note: Programming the EPROM/Test Mode Disable

option will prevent accidental entry into EPROM Mode or
Test Mode.

DS97Z8X1104
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ZB86E04/E08
CMOS Z8 OTP Microcontrollers

Zilog

PIN FUNCTIONS (Continued)

XTAL1, XTAL2 Crystal In, Crystal Out (time-based input
and output, respectively). These pins connect a parallel-
resonant crystal, LC, or an external single-phase clock

(8 MHz or 12 MHz max) to the on-chip clock oscillator and
buffer.

Port 0, P02—P00. Port 0 is a 3-bit bidirectional, Schmitt-
triggered CMOS-compatible I/O port. These three I/0 lines
can be globally configured under software control to be in-
puts or outputs (Figure 7).

Auto Latch. The Auto Latch puts valid CMOS levels on all
CMOS inputs (except P33, P32, P31) that are not external-
ly driven. A valid CMOS level, rather than a floating node,
reduces excessive supply current flow in the input buffer.
On Power-up and Reset, the Auto Latch will set the ports
to an undetermined state of 0 or 1. Default condition is
Auto Latches enabled.

Z8 ol

Port O (I/O)

OE DO
_‘

Out

<

1.5« 23 Hysteresis Vec@ 5.0V

PAD

N

Auto Latch Option

R == 500 kQ

Figure 7. Port 0 Configuration
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Z86E04/E08
CMOS 28 OTP Microcontrollers

Port 2, P27-P20. Port 2 is an 8-bit, bit programmable, bi-
directional, Schmitt-triggered CMOS-compatible IO port.
These eight /O lines can be configured under software

control to be inputs or outputs, independently. Bits pro-
grammed as outputs can be globally programmed as ei-
ther push-pull or open-drain (Figure 8).

-t — '\
— —-
-t -
z8 " »
>~ Port 2 (I/0)
el -
g Ll
B -
> > _/
Open-Drain T
IOE > :':
PAD
[
T
Out
—

1.5 23 Hysteresis  VCC @ 5.0V

Auto Latch Option

Figure 8. Port 2 Configuration
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ZBBEO4/E08
CMOS Z8 OTP Microcontrollers Zilog

PIN FUNCTIONS (Continued)

Port 3, P33-P31. Port 3 is a 3-bit, CMOS-compatible port  These three input lines are also used as the interrupt
with three fixed input (P33—-P31) lines. These three input  sources IRQO-IRQA3, and as the timer input signal T (Fig-
lines can be configured under software control as digital  ure 9).

Schmitt-trigger inputs or analog inputs.

-
Z8 y————— Port 3
-
0 = Digital
R247 = P3M 1 =Analog
D1
- TIN
oAD DIG. ¢$——® P31 Data Latch
i ™ |RQ2
P31 (AN1) * AN. :
; i
I IRQ3
PAD u — P32 Data Latch
| - |RQO
P32 (AN2) + :
PAD ,
- |
P33 (REF) :
l
:
' —» P33 Data Latch
% -
Voo / IRQ1

IRQ 0,1,2 = Falling Edge Detection
IRQ3 = Rising Edge Detection

Figure 9. Port 3 Configuration
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Z86E04/E08
CMOS 28 OTP Microcontrollers

Zilog

FUNCTIONAL DESCRIPTION (Continued)

The Z8 instructions can access registers directly or indi-
rectly through an 8-bit address field. This allows short 4-bit
register addressing using the Register Pointer.

In the 4-bit mode, the register file is divided into eight work-
ing register groups, each occupying 16 continuous loca-
tions. The Register Pointer (Figure 13) addresses the
starting location of the active working-register group.

1

|r7r6r5r4lrﬂr2r1rﬂ R253
(Register Pointer)

The upper nibble of the register file addrass
provided by the register pointer specifies
the active workingreglster group.

FF
R15to RO
o

7F

AN

7c
6F

60
SF

50
4F

= The lower nibble

gg of the register
file address
L —— Sg"cﬂt"d ‘g‘r’"“"g ~at—4— provided by the
30 egister Group fnstruction points
2F to the speciilad
- register.
20
1F
o Register Group 1 R15to RO
10
oF .
Register Group 0 R15to R4
110 Ports R3to RO

00

*Expanded Register Group {0) is selected in this figure
by handling bits D3 to DO as "0" in Register R253(RP).

Figure 13. Register Pointer

Stack Pointer. The Z8 has an 8-bit Stack Pointer (R255)
used for the internal stack that resides within the 124 gen-
eral-purpose registers.

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 V¢ voltage-specified operating range. Note:
Register R2564 has been designated as a general-purpose
register and is set to 00 Hex after any reset or Stop-Mode
Recovery.

Counter/Timer. There are two 8-bit programmable
counterftimers (TO 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 TO can be
driven by the internal clock source only {Figure 14).

The B-bit prescalers 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 both counter
and prescaler reach the end of count, a timer interrupt re-
quest IRQ4 (TO) or IRQS (T1) is generated.

The counter can be programmed to start, stop, restart to
continue, or restart from the initial value. The counters are
also programmed to stop upon reaching zero (Single-Pass
Mode) or to automatically reload the initial value and con-
tinue counting {Modulo-N Continuous Mode).

The counters, but not the prescalers, are read at any time
without disturbing their value or count mode. The clock
source for T1 is user-definable and is either the internal mi-
croprocessor clock divided by four, or an external signal in-
put through Port 3. The Timer Mode register configures the
external timer input (P31) as an external clock, a trigger in-
put that is retriggerable or non-retriggerable, or used as a
gate input for the internal clock.

26 PRELIMINARY
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Z86EQ4/E08
CMOS Z8 OTP Microcontrollers

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Interrupts. The Z8 has six interrupts from six different
sources. These interrupts are maskable and prioritized
(Figure 15). The sources are divided as follows: the falling
edge of P31 (AN1), P32 (AN2), P33 (REF), the rising edge
of P32 (AN2), and two counterftimers. The Interrupt Mask
Register globally or individually enables or disables the six
interrupt requests (Table 4).

When more than one interrupt is pending, priorities are re-
solved by a programmabie priority encoder that is con-
trolled by the Interrupt Priority register. All Z8 interrupts are

To accommodate polled interrupt systems, interrupt inputs
are masked and the interrupt request register is polled to
determine which of the interrupt requests needs servics.

Note: User must select any ZB6E08 mode in Zilog's C12
ICEBOX™ emulator. The rising edge interrupt is not sup-
ported on the CCP emulator {(a hardware/software
workaround must be employed).

Table 4. Interrupt Types, Sources, and Vectors

Vector

vectored through locations in program memory. Whenan  Name Source Location Comments
Interrupt machine cycle is activated, an interrupt Request  [RRg——ANZ(P32) 0,1 External (F)Edge
is granted. This disables all subsequent interrupts, saves IRQ1T REF(P33) 23  External (F)Edge
the Program Counter and Status Flags, and then branches
: ) IRQ2  ANI1(P31) 4,5 External (F)Edge
to the program memory vector location reserved for that in- IRQ3  AN2(P32 67 Ext | (RVEd
terrupt. This memory location and the next byte contain the (P32) ' xternal (R)Edge
16-bit starting address of the interrupt service routing for  IRQ4  T0 8,9  Internal
that particular interrupt request. IRQ5  Ti 10,11 Internal
Notes:
F = Falling edge triggered
R = Rising edge triggered
IRQO - IRQ5
IRQ
EENER
LiJl 1]
IMR
Global A6
Interrupt
Enable IPR
Interrupt ( PR{)RITY
Request -
LOGIC
Vector Select
Figure 15. Interrupt Block Dlagram
28 PRELIMINARY DS97Z8X1104
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Z86E04/E08
CMOS Z8 OTP Microcontrollers

Clock. The Z8 on-chip oscillator has a high-gain, parallel-
resonant amplifier for connection to a crystal, LC, RC, ce-
ramic resonator, or any suitable external clock source
(XTAL1 = INPUT, XTAL2 = OUTPUT). The crystal should
be AT cut, up to 12 MHz max., with a series rasistance
{RS) of less than or equal to 100 Ohms.

XTAUT XTAL1
C1 —E I
* =
_L_-L XTAL2 XTAL2
i

Ceramic Resonator or LC
Crystal
C1,C2=4TpFTYP*
F=8MHz

* Typical value including pin parasitics

The crystal should be connected across XTAL1 and
XTALZ2 using the vendors crystal recommended capacitors
from each pin directly to device ground pin 14 (Figure 16).
Note that the crystal capacitor loads should be connected
to Vgs, Pin 14 to reduce Ground noise injection.

_D._ XTAL1 XTAL1
T
¥ = R
- XTAL2 XTAL2
External Clock RC

@ 5V Vec (TYP)
C1=100pF
R=2K
F=6MHz

Figure 16. Oscillator Configuration
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Z86EQ4/E08
CMOS 28 OTP Microcontrollers

HALT Mode. This instruction turns off the internal CPU
clock but not the crystal oscillation. The counter/timers and
external interrupts IRQO, IRQ1, IRQ2 and IRQ3 remain ac-
tive. The device is recovered by interrupts, either external-
ly or internally generated. An interrupt request must be ex-
ecuted (enabled) to exit HALT Mode. After the interrupt
service routine, the program continues from the instruction
after the HALT.

Note: On the C12 ICEBOX, the IRQ3 does not wake the
device out of HALT Mode.

STOP Mode. This instruction turns off the internal clock
and external crystal oscillation and reduces the standby
currentto 10 pA. The STOP Mode is released by a RESET
through a Stop-Mode Recovery (pin P27). A Low input
condition on P27 releases the STOP Mode. Program exe-
cution begins at location 000C(Hex). However, when P27
is used to release the STOP Mode, the IO port Mode reg-
isters are not reconfigured to their default power-on condi-
tions. This prevents any I/O, configured as output when the
STOP instruction was executed, from glitching to an un-
known state. To use the P27 release approach with STOP
Mode, use the following instruction:

LD P2M, #1 XXX XXXXB
NOP
STOP

X = Dependent on user's application.

Note: A low level detected on P27 pin will take the device
out of STOP Mode even if configured as an output.

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 executes a
NOP (opcode=FFH} immediately before the appropriate
SLEEP instruction, such as:

Watch-Dog Timer (WDT). The Watch-Dog Timer is en-
abled by instruction WDT. When the WDT is enabled, it
cannot be stopped by the instruction. With the WDT in-
struction, the WDT Is refreshed when it is enabled within
every 1 Twdt period; otherwise, the controller resets itself,
The WDT instruction affects the flags accordingly; Z=1,
S=0, V=0.

WDT = 5F (Hex)

Opcode WDT (SFH). The first time Opcode 5FH is execut-
ed, the WDT is enabled and subsequent execution clears
the WDT counter. This must be done at least every Ty
otherwise, the WDT times out and generates a reset. The
generated reset is the same as a power-on reset of Tppp,
plus 18 XTAL clock cycles. The software enabled WDT
does not run in STOP Mode.

Opcode WDH (4FH). When this instruction is executed it
enables the WDT during HALT. If not, the WDT stops
when entering HALT. This instruction does not clear the
counters, it just makes it possible to have the WDT running
during HALT Mode. A WDH instruction executed without
executing WDT (5FH) has no effect.

Permanent WDT. Selecting the hardware enabled Perma-
nent WDT option, will automatically enable the WDT upon
exiting reset. The permanent WDT will always run in HALT
Mode and STOP Mode, and it cannot be disabled.

Auto Reset Voltage (V). The Z8 has an auto-reset built-
in. The auto-reset circuit resets the Z8 when it detects the
Ve below V.

Figure 17 shows the Auto Reset Voltage versus tempera-
ture. If the V. drops below the VCC operating voltage
range, the Z8 will function down to the V|, unless the inter-
nal clock frequency is higher than the specified maximum
V. frequency.

FF NOP ; clear the pipeline
6F STOP ; enter STOP Mode
or
FF NOP ; clear the pipeline
7F HALT ; enter HALT Mode
DS97Z8X1104 PRELIMINARY 31
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FUNCTIONAL DESCRIPTION (Continued)

Vce
{Volts)

2.9

2.8

2.7 \
26 T~

2.5 —

24

2.3 Temp
—40°C -20°C  0°C 20°C 40°C 60°C 80°C 100°C

Figure 17. Typical Auto Reset Voltage
{V_y) vs. Temperature
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Z86E04/E08
CMOS Z8 OTP Microcontrollers

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Internal Address Counter. The address of Z8 is generat-
ed intemally with a counter clocked through pin POt
(Clock). Each clock signal increases the address by one
and the “high” level of pin P00 (Clear) will reset the ad-
dress to zero. Figure 18 shows the setup time of the serial
address input.

Programming Waveform. Figures 19, 20, 21 and 22
show the programming waveforms of each mode. Table 8
shows the timing of programming waveforms.

Programming Algorithm. Figure 23 shows the flow chart
of the Z8 programming algorithm.

Table 8. Timing of Programming Waveforms

Parameters Name Min Max Units
1 Address Setup Time 2 us
2 Data Setup Time 2 ps
3 V. Setup 2 us
4 Ve Setup Time 2 us
5 Chip Enable Setup Time 2 us
6 Program Pulse Width 0.95 ms
7 Data Hold Time 2 us
8 OE Setup Time 2 us
9 Data Access Time 188 ns
10 Data Cutput Float Time 100 ns
11 Overprogram Pulse Width 2.85 ms
12 EPM Setup Time 2 us
13 PGM Setup Time 2 us
14 Address to OE Setup Time 2 us
15 Option Program Pulse Width 78 ms
16 OE Width 250 ns
17 Address Valid to OE Low 125 ns
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ZB6EQ4/E08
CMOS Z8 OTP Microcontrollers Zilog

FUNCTIONAL DESCRIPTION (Continued)

VIH

Address L X Address Stable X Address Stable X
Data ; : i ;

VIL Invalid XI‘\iahd Xlnvalld X ValldX
VH @

Vpp /'. \
vIL

VH (f

i ]
EPM //” \
VIL

@ e
5oV (C
VCC )]
VIH \
. i
VIL \ cc_ /S
17
VIH »E - Cc

S 1]
OE 3
VIL

" AG - O

—\
PGM
VIL

@ e

Figure 19. Z86EQ4/E08 Programming Waveform
(EPROM Read)
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Zilog

FUNCTIONAL DESCRIPTION (Continued)

Vin
Address
Vi
ViH
Data
Vi > <
Vi
Vpp
Viy
BV ]
Vee
5.0V
Vi - -
CE
Viy
— Vi
OE
ViL

EPROM Protect Low Noise Program

Figure 21. Z86E04/EQ8 Programming Options Waveform
(EPROM Protect and Low Noise Program)
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CMOS 28 OTP Microcontrollers

Zilog

FUNCTIONAL DESCRIPTION (Continued)

Addr =
First Location

1

- Ve =64V
Vopm 13.0V

. Program
o 1 ms Pulse

Y

Increment N

Increment
Address

Fail

Figure 23. Z86E04/E08 Programming Algorithm
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ZB6E04/E08

CMOS Z8 OTP Microcontrollers Zllog
Z8 CONTROL REGISTERS (Continued)
R248 PO1M R251 IMR
o7 | os| ps| o] b o2] o1 0o for {06 [0s o fos [oz for Joo |
; 1 Enables IRQQ-IRQS
l—- PO,-P0g Made "
06 = Output D = 1RQ0)
01 = Input Reserved (Must ba 0.}
Reserved (Must be 1.) 1 Enables Intermupts
Resarved (Must be 0.)
Figure 34. Interrupt Mask Register
(FB,: Read/Write)
Figure 31. Port 0 and 1 Mode Register
(F8y: Write Only)
R252 Flags
D7| D6 | Dsjb4| D3| D2| D1 | DO
[T o[ ] o2[o [0]
|Dilne|05|04|Da||:>2||:>1|00| | | User Flsg F1
r- | 1 User Flag F2
v Interrupt Group Priority Half Ci Fl
Reserved = 000 amy Teg
C>A>B=001 Decimal Adjust Flag
A>B>C=010
A>C>B=01 Overflow Flag
B>C>A=100 Sign Flag
C>B=>A=101
B»>A>C=110 Zero Flag
Reserved = 111 Carry Flag
IR, IRQ4 Priority (Group C)
0=1{RQ1 >RG4
1 = IRQ4 > IRO1 Fl Reai
IRQ0, IRQ2 Priority (Group B) Figure 35. Flag Register
0=IRG2> IRQO (FC,: Read/Wrlte)
1 = IRQQ > IRG2
IRQ3, IRQS Priority (Group A)
0 =IRQ5 > RQ3
1=1RQ3 > 1RQ5 R253 RP
Reserved (Must be 0.)

Figure 32. Interrupt Prlority Register
(F9,: Write Only)

R250 IRQ

D7|De| D5] D4 D3| D21 D1] DO

I IRQO = P32 Input

IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 = P32 Input
IRQ4 = TG
IRQ5 = T1

Reserved (Must be 0)

Figure 33. Interrupt Request Register
(FA,: Read/Write)

|D7|Dsloslo4lnslozlo1|00|

I'_ Expanded Register File

Working Register Pointer

Default After Reset = 00H

Figure 36. Register Pointer
{FD,: Read/Write)

R255 SPL
[or| os| bs] 04| o3 | 02| 01] Do}

Stack Pointer Lower
Byte (SP7- 8P )

Figure 37. Stack Pointer
(FF,: Read/Write)
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18-Pin DIP Package Diagram
]

SYMBOL MILLIMETER INCH

MIN MAX MIN MaX
Al 051 0.81 .020 032
A2 325 343 128 135
B 0.38 0.33 015 021
Bl 114 165 D45 63
C 0.23 0.38 .009 013
D 22,33 {23.37 .880 920
E 762 813 300 320
El 6.22 6.48 245 235
254 TYP 100 Tre
eh 7.87 B8.89 310 .350
L 3.18 3.81 125 150
ol L32 1.65 060 065
s 0.89 165 035 065

CONTROLLING DIMENSIONS ¢ INCH

T =

AARAAAARH R

=
( £ | H
Jd

EEEEELEE VI

MILLIMETER INCH

wIN X ™ MAK
A 2.40 265 0.094 0.104
A 0.10 030 | 0.006 | o.sr2
A2 2.24 244 0.088 0.096
8 0.36 046 | 0014 | 0018
¢ 0.23 030 | 0009 | o.012
D 140 | 1178 | oaes | 0.468
£ 74D 7.80 0.291 0.299

127 TvP 0.050 TYP
H 1000 | 1085 | 0394 | o419
h 0,30 050 | ooz | oot
L 0.60 100 | 0024 | 003
o1 0.97 107 | oo | oosz

ro
ol ~J LE] -] L B SEATING PLANE o_s-,__‘_{
DETAIL &

18-Pin SOIC Package Diagram

CONTROLLING DIMEHSIONS : MM
LEADS

ARE COPLANAR WITHIN 004 INGH.
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