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Low-Power Consumption (50 mQ typical)
Fast Instruction Pointer (1.5us @ 8 MHz)

RAM Bytes

BLOCK DIAGRAMS
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Figure 2. EPROM Programming Mode Block Diagram
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Pin diagrams and identification for the device are displayed in Figure 3 through

Figure 6, and in Table 2 through Table 5.

P24 [ ] 1 U 18 [ ]
P25 |:| 2 17 :|
P26 [ | 3 16 | ]
P27 |:| 4 15 :|
Vee ] 5 14 ]
XTAL2[ | 6 13 [ ]
XTALL[ | 7 12 ]
P3L [ | 8 un ]
P2 [ | 9 10 [ ]

P23

P22

P21

P20

GND

P02

PO1

P00

P33

Figure 3. 18-Pin DIP/SOIC Configuration, STANDARD Mode

Table 2. 18-Pin DIP/SOIC Pin ldentification, STANDARD Mode

Pin#  Symbol Function Direction
1-4 P24-pP27 Port 2, Pins 4-7 Input/Output
5 Vce Power Supply

6 XTAL2 Crystal Oscillator Clock  Output

7 XTAL1 Crystal Oscillator Clock  Input

8 P31 Port 3, Pin 1 AN1 Input

9 P32 Port 3, Pin 1 AN2 Input

10 P33 Port 3, Pin 3, REF Input

11-13 PO00-PO2 Port 0, Pins 0-2 Input/Output
14 GND Ground

15-18 P20-P23 Port 2, Pins 0-3 Input/Output

4
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D4 [ ]
D5 [ ]
b7 [ ]
D6 [ |
Vee [
Vee [
e [
Ne [ |
o []
EPM [ |

9

10

O

19

18

17

16

15

14

13

12

1

Figure 6. 20-Pin SSOP Pin Configuration, EPROM Mode

Table 5. 20-Pin SSOP Pin Identification, EPROM Mode

Pin# Symbol Function Direction
1-2 D4-D5 Data 4-5 Input/Output
3 D7 Data 7 Input/Output
4 D6 Data 6 Input/Output
5 Vee Power Supply

6 Vee Power Supply

7 CE Chip Enable Input

8 NC No Connection

9 OE Output Enable Input

10 EPM EPROM Program Mode Input

11 Vpp Program Voltage Input

12 CLEAR Clear Clock Input

13 PGM Program Mode Input

14 CLOCK Address Input

15 GND Ground

16 GND Ground

17 D1 Data 1 Input/Output
18 DO Data 0 Input/Output
19-20 D2-D3 Data 2-3 Input/Output
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Table 8. DC Characteristics, Standard Temperature Range (Continued)
TA =0°C to +70°C
Typical @
Sym Parameter Vee Min Max 25°C1 Units Conditions Notes
IALH Auto Latch High 3.5V  -8.0 -1.5 MA 0V <V|y<Vcc 9
Current 55V -16.0 80 pA OV <Vp<Vec 9

Typical values are read ata V-
Port 2, Port 3, and Port O only.
STANDARD mode (not low EMI mode).

These values apply while operating in RUN mode or HALT mode.

These values apply while operating in STOP mode.

All outputs are unloaded and all inputs are at the V- or V4q level.

If the analog comparator is selected, then the comparator inputs must be at the V. level.
A 10-M pull-up resistor is required in the circuit between the X\, pin to the V. pin.

. Auto latches are enabled.

0. Low EMI Mode (not Standard Mode)

of 5.0V and Vee of 3.5V.

BoOox~NooOr®WDE

Extended Temperature Range

Table 9 provides Direct Current characteristics for the Z86E02 SL1925 microcon-
troller, at an extended ambient temperature range of -40°C to 105°C.

Table 9. DC Characteristics, Extended Temperature Range

TA =-40°C to +105°C

Typical
Sym Parameter Vee Min Max @ 25°C1 Units Conditions Notes
Vinmax Max Input Voltage 4.5V 12.0 V Ny <250 pA 2
5.5V 12.0 V N <250 pA 2
Vcn  Clock Input High 45V  0.8Vcc 2.8 VV  Driven by External
Voltage Vcet0.3 Clock Generator

55V  0.8V¢ee Vect0.3 2.8 V  Driven by External
Clock Generator

Ve  Clock Input Low 45V Vg5-0.3 0.2 Vcc 1.7 V  Driven by External
Voltage Clock Generator

55V  Vgs-0.3 0.2Vcc 1.7 V  Driven by External
Clock Generator

PS014802-0903
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Table 9. DC Characteristics, Extended Temperature Range (Continued)

TA =-40°C to +105°C

Typical
Sym Parameter Vee Min Max @ 25°C1 Units Conditions Notes
lcc  Supply Current 4.5V 7.0 6.8 mA @ 2 MHz 3,6
5.5V 7.0 6.8 mA @ 2 MHz 3,6
4.5V 11.0 8.2 mA @ 8 MHz 3,6
5.5V 11.0 8.2 mA @ 8 MHz 3,6
lcc1  Standby Current 4.5V 3.0 25 mA @ 2 MHz 3,6
(HALT Mode) 5.5V 30 25 mA @2MHz 36
4.5V 5.0 3.0 mA @ 8 MHz 3,6
5.5V 5.0 3.0 mA @ 8 MHz 3,6
lcc  Supply Current (Low 4.5V 7.0 6.8 mA @ 1 MHz 6,10
EMI Mode) 5.5V 7.0 68 mMA @1MHz 6,10
4.5V 9.0 7.5 mA @ 2 MHz 6,10
5.5V 9.0 7.5 mA @ 2 MHz 6,10
4.5V 11.0 8.2 mA @ 4 MHz 6,10
5.5V 11.0 8.2 mA @ 4 MHz 6,10
lcc1  Standby Current 4.5V 1.6 0.9 mA @ 1 MHz 6,10
ﬁ'/l"(ﬁjg and Low EMI =5 5, 1.6 09 mA @1MHz 6,10
4.5V 1.9 1.0 mA @ 2 MHz 6,10
5,5V 1.9 1.0 mA @ 2 MHz 6,10
4.5V 24 3.0 mA @ 4 MHz 6,10
5.5V 24 3.0 mA @ 4 MHz 6,10
lcc2  Standby Current 4.5V 20 1.0 MA  WDT is not Running  6,7,8
(Stop mode) 5.5V 20 1.0 pA WDTisnotRunning 6,7,8
IaLL  Auto Latch Low 4.5V 40 16 HA  OV< VNS Ve 9
Current 5.5V 40 16 PA OV< Vi< Vee 9

PS014802-0903
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TA =0°Cto +70°C

8MHz
No Symbol Parameter Vce Min Max Units Notes
4 TwTinL  Timer Input Low Width 3.5V 100 ns 1
5.5V 70 ns 1
5 TwTinH  Timer Input High Width 3.5V 5TpC 1
55V 5TpC 1
6 TpTIN Timer Input Period 3.5V 8TpC 1
5.5V 8TpC 1
7 TrTiNn: TTTiNn Timer Input Rise and Fall Time 3.5V 100 ns 1
5.5V 100 ns 1
8 TwiL Interrupt Request Input Low 3.5V 100 ns 1,2
Time 55V 70 ns 1,2
9 TwliH Interrupt Request Input High 3.5V 5TpC 1,2
Time 55V  5TpC 12
10 TwDT Watch-Dog Timer Delay Time 3.5V 10 ms
before Time-out 55V 5 ms
11 TPoR Power-On Reset Time 3.5V 4 36 ms
5.5V 2 18 ms

1. Timing reference is 0.7 V

2. Interrupt request through Port 3 (P33-P31)

for a logic 1 and 0.2 V. for a logic 0

PS014802-0903
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-————p

Z8
<> Port 0 (1/0)

-————p

Open e

PAD

Out | \
® /,“ % O
1.5V g 2.5V Hysteresis Vec @ 5.0V

| Auto Latch Option
O |
|

Figure 9. Port O Configuration

Lo

| R = 500 kQ

Port 2, P27—P20. Port 2 is an 8-bit, bit programmable, bidirectional, Schmitt-trig-
gered CMOS-compatible I/O port. These eight I/O lines can be configured under
software control to be inputs or outputs, independently. Bits programmed as out-
puts can be globally programmed as either push-pull or open-drain (Figure 10).

PS014802-0903
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Z8
B B Port 3

0 = Digital
R247=P3M 1= Analog

| BT

Tin
P31 Data Latch

PAD IRQ2

PAL(AND) | o IANI J

|- |
v —Do_> IRQ3
P32 Data Latch
PAD L o ;: IRQO

|;sz(A bt °

P33 (REF) |
v P33 Data Latch
O, :
Vee / © P IRQ1
IRQO,1,2 = Falling Edge Detection
IRQ3 = Rising Edge Detection

Figure 11. Port 3 Configuration

Comparator Inputs. Two analog comparators are added to input of Port 3, P31,
and P32, for interface flexibility. The comparators reference voltage P33 (REF) is
common to both comparators.

Typical applications for the on-board comparators; Zero crossing detection, AID
conversion, voltage scaling, and threshold detection. In Analog Mode, P33 input
functions serve as a reference voltage to the comparators.

The dual comparator (common inverting terminal) features a single power supply
which discontinues power in STOP Mode. The common voltage range is 0-4 V
when the V c is 5.0V; the power supply and common mode rejection ratios are 90
dB and 60 gB, respectively.

Interrupts are generated on either edge of Comparator 2’s output, or on the falling
edge of Comparator 1’s output. The comparator output is used for interrupt gener-
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ation, Port 3 data inputs, or T, through P31. Alternatively, the comparators can be
disabled, freeing the reference input (P33) for use as IRQ1 and/or P33 input.

The comparator requires two NOPs to be stable after setting the enable bit.
ZiLOG recommends that interrupts IRQO, IRQ1, and IRQ2 be disabled before set-
ting the enable bit. After enabling the comparator, IRQO, IRQ1, and IRQ2 should
be cleared prior to re-enabling the interrupts. ZiLOG also recommends clearing
these interrupts when disabling the comparator.

Hardware Work Around on the on the Z86CCP01ZEM Emulator
to P32 Rising Edge Digital Interrupt

To emulate the P32 rising edge digital interrupt the emulator must be modified in
the following way:

1. Connect P32 by soldering a wire jumper from either emulation socket (P3, pin
17) or (P2, pin 12) to 74HCTO04 U27 pin 1.

2. Connect 74HCTO04 U27 pin 2 by soldering a wire jumper from U27 pin 2 to P30
on either emulator socket (P3, pin 25) or (P2, pin 18).

Hardware Work Around on the on the Z86CCP01ZEM Emulator
to P32 Rising Edge Analog Interrupt

PS014802-0903

To emulate the P32 rising edge analog interrupt the emulator must be modified in
the following way:

1. Connect P32 by soldering a wire jumper from either emulation socket (P2, pin
16) or (P1, pin 23) to 74HCTO04 U27 pin 1.

2. Connect 74HCT04 U27 pin 2 by soldering a wire jumper from U27 pin 2 to P30
on either emulator socket (P3, pin 25) or (P2, pin 18).

The following routine must be added to the initialization of the device:

HSWP32AFIX Push RP
LD RP, #0Fh
LD RO, #0FFh
POP RP
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Table 14. Z8® Control Registers Reset Values*

Reset Condition

Address Register

D7 D6 D5 D4 D3 D2 DI

DO Comments

FFh SPL 0O 0 0 0 0O O O O

FDh RP 0 0 0 0 0O O O O

FCh FLAGS u U U U U U U Uu

FBh IMR 0O U U U uUu u U u

FAh IRQ Uu U 0 0 0 0 0 0 [IRQ3isused forpositive edge detection
Foh IPR U U U U U U U U

Fgh*  PO1M Uu U U 0 U 1 0 1

F7h* P3M u U U 0 U U 0 o

F6h* P2M 1 1 1 1 1 1 1 1 |Inputsafterreset
F3h PRE1 u U U 0 U U 0 o

F2h T1 u U U 0 U U U u

Flh TMR 0 0 0 0 0o O O0 O

Note: Registers are not reset after a Stop-Mode Recovery using P27 pin. A subsequent reset causes these control
registers to be reconfigured as indicated in Table 14 and the user must avoid bus contention on the port pins

or it may affect device reliability

A timer circuit clocked by a dedicated on-board RC oscillator is used for a POR

timer function. The POR time allows V

and the oscillator circuit to stabilize

before instruction execution begins. The POR timer circuit is a one-shot timer trig-
gered by one of the four following conditions:

®* Power-bad to power-good status

®* Stop-Mode Recovery

* WDT time-out

®* WDH time-out (in Halt mode)

Watch-Dog Timer Reset

: . : ®.,. .

The WDT is a retriggerable one-shot timer that resets the Z8 " if it reaches its ter-
minal count. The WDT is initially enabled by executing the WDT instruction and is
retriggered on subsequent execution of the WDT instruction. The timer circuit is

driven by an on-board RC oscillator.

PS014802-0903
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Counter/Timer

There is one 8-bit programmable counter/timer (T1), driven by its own 6-bit pro-
grammable prescaler. The T1 prescaler is driven by internal or external clock
sources (Figure 16).

The 6-bit prescaler 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 is loaded into the counter. When both counter and prescaler
reach the end of count, a timer interrupt request IRQ5 (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 continue
counting (MODULO-N CONTINUOUS mode).

The counter, but not the prescaler, 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 microprocessor clock divided by four, or an external signal input through
Port 3. The TIMER mode register configures the external timer input (P31) as an
external clock, a trigger input that is retriggerable or non-retriggerable, or used as
a gate input for the internal clock.

External Clock

Clock
Logic \

‘ 6-Bit 8-Bit > IRQ5
— 4 ) I Down s Down
k Counter Counter ﬁ
Internal Clock PRET ﬁTl} 1
Gated Clock L .
Triggered Clock InltlaI.VaIue Inltlal_VaIue Curren@ Value
Register Register Register

Tin P31 Write * ﬁ} Write Aﬁf Read 4{}
Internal Data Bus
Figure 16. Counter/Timer Block Diagram
Interrupts

PS014802-0903

The 28® features six interrupts from six different sources. These interrupts are
maskable and prioritized (Figure 17). The sources are divided as follows: the fall-
ing edge of P31 (AN 1), P32 (AN2), P33 (REF), the rising edge of P32 (AN2), by
software, and one counter/timer. The Interrupt Mask Register globally or individu-
ally enables or disables the six interrupt requests (Interrupt Types, Sources, and
Vectors).

33
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Vee
(\Volts)

3.2
31
3.0

2.9
2.8
2.7
2.6
2.5
24
2.3
2.2
2.1
2.0
19
18

1.7
1.6 Temp
-40°C -20°C  0°C 20°C 40°C 60°C 80°C 100°C

Figure 19. Typical Auto Reset Voltage (VLV) vs. Temperature

OTP Option Bit Description

One-Time Programmable EPROM option bits for the device are described in this section. The
Z86E02 SL1925 must be power-cycled to fully implement the selected option after
programming.

Low-EMI Emission. The Low EMI option bit, when programmed, enables the Z8 to operate in a
low-EMI emission (low-noise) mode. Use of this feature results in:

® All pre-driver slew rates are typically reduced to 10 ns

® Internal SCLK /TCLK operation limited to a maximum of 4 MHz—-250 ns cycle time
® Qutput drivers typically exhibit resistances of 200 ohms

® QOscillator divide-by-two circuitry eliminated

RC Oscillator. The RC Oscillator option bit, when programmed, enables the inter-
nal RC oscillator to connect to the XTAL2 and XTAL1 pins while disabling the
internal crystal oscillator to XTAL2 and XTAL1.

PS014802-0903
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Table 19. Prescaler 1 Register, R243 PRE1 F3h Bank Oh: WRITE ONLY

Bit 7 6 5 4 3 2 1 0
R/W RW RW RW RW RW RW RW R/W
Reset X X X X X X X X

Note: R = Read, W = Write, X = Indeterminate

Bit Reset
Position Bit Field R/W Value Description
7-2 Prescaler w X Prescaler Modulo
Range = 1-64 decimal; 01h-00h
1 Clock w 0 Clock Source
0: T1 External Timing Input (T,y) Mode
1: Internal
0 Count w 0 Tl Count Mode
0: Single Pass
1: Modulo N
Table 20. Port 2 Mode Register, R246 P2M F6h Bank Oh: WRITE ONLY
Bit 7 6 5 4 3 2 1 0
R/W w w w w w w w w
Reset 1 1 1 1 1 1 1 1
Note: W = Write,
Bit Reset
Position Bit Field R/W Value Description
7-0 P20-P27 w 1 P20-P27 1/O Definition

0: Defines bit as Output
1: Defines bit as Input

PS014802-0903
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Table 21. Port 3 Mode Register, R247 P3M F7h Bank Oh: WRITE ONLY

Bit 7 6 4 3 2
R/W W W W W W
Reset X X X X X
Note: W = Write, X = Indeterminate
Bit Reset
Position Bit Field R/W Value Description
7-2 Reserved W X Reserved-must be 0
1 Port 3 W 0 Port 3 Outputs
0: DIGITAL Mode
1: ANALOG Mode
0 Port 2 W 0 Port 2 Outputs

0: Open-Drain
1: Push-Pull

Table 22. Port 0 and 1 Mode Register, R248 P01 F8h Bank Oh: WRITE ONLY

Bit 7 6 4 3 2
R/W w w w w w
Reset X X 0 X 1
Note: W = Write, X = Indeterminate
Bit Reset
Position Bit Field R/W Value Description
7-5, 3 Reserved w X Reserved-must be 0
4 Reserved w 0 Reserved-must be 0
2 Reserved w X Reserved-must be 1
1-0 P02-P0O0 w 01 P02-P0O0 Mode

0: Output
1: Input

PS014802-0903
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Package Information

18 0 SYMBOL MILLIMETER INCH
e O e e e e e e e s AN MIN MAX MIN MAX
A 0.51 0.81 020 032
D o A2 325 343 128 135
B 0.38 053 015 021
_‘ B 144 165 045 065
'1—' el e '9—‘ c 0.23 0.38 009 015
D 235 | 237 880 920
P 762 8.13 300 32
Et 622 648 245 255
E e 254 BSC 100 BSC
_‘I "'Bl | r A‘ A 7.87 940 310 | 0370
| o1 - L 318 381 125 150
T ﬁ al 1.47 165 058 085
- s 0.89 165 035 065
L A C
I_ | I— H f I_ _I CONTROLLING DIMENSIONS : INCH
—ls —I [¢] —l—B R

Figure 20. 18-Pin DIP Package Diagram

D
18 10
H H H H H H H H H STVBOL MILLIMETER INCH
MIN MAX MIN MAX
A 2,40 2,65 0,094 0.104
At 0.10 0.30 0,004 0.012
A2 2.24 2.44 0.088 0.096
> E B 0,36 046 0,014 0,018
c 023 0.30 0.009 0,012
D 11.40 11.75 0.449 0.463
E 7.40 7.60 0291 0.299
H H H H H H H H H & 1.27 BSC 0.050 BSC
] 3 H 10.00 10.65 0.394 0.419
h 0.30 050 0.012 0.020
L 0.60 1.00 0,024 0.039
i at 0.97 1.07 0.038 0.042
J | a
A2 R -
i CONTROLLING DIMENSIONS : MM
A J_L LEADS ARE COPLANAR WITHIN .004 INCH.
L@J B SEATING PLANE ol

DETALL A

Figure 21. 18-Pin SOIC Package Diagram
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Z86E02 SL 1925
General-Purpose OTP MCU with 14 1/O Lines

=

ZiLOG

For fast results, contact your local ZiLOG Sales offices for assistance in ordering
the part(s) required. Contact your local ZILOG Sales office by navigating to Sales

Office on

Part Number Description

ZiILOG part numbers consist of a number of components. For example, part num-
ber Z86E0208PSC1925 is a 8-MHz 18-pin DIP that operates in the -0°C to +70°C
temperature range, with Plastic Standard Flow. The Z86E0208PSC1925 part
number corresponds to the code segments indicated in the following table.

z ZiLOG Prefix
86 Z8 Product

E OTP Product

02 Product Number
08 Speed (MHz)

Dual In-line Processor

Standard Temperature

Environmental Flow
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