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Architectural Overview 

ZiLOG’s Z86E02 SL1925 Microcontroller (MCU) is a One-Time Programmable 
(OTP) member of ZiLOG’s single-chip Z8® MCU family that allows easy software 
development, debug, prototyping, and small production runs not economically 
desirable with masked ROM versions. 

For applications demanding powerful I/O capabilities, the Z86E02 SL1925’s dedi-
cated input and output lines are grouped into three ports, and are configurable 
under software control to provide timing, status signals, or parallel I/O. One on-
chip counter/timer, with a large number of user-selectable modes, offload the sys-
tem of administering real-time tasks such as counting/timing and I/O data commu-
nications. 

Z86E02 SL1925 Features 

• 3.5V to 5.5V Operating Range @ 0°C to +70°C 

• 4.5V to 5.5V Operating Range @ -40°C to +105°C 

• 14 Input/Output Lines 

• Six Vectored, Prioritized Interrupts (3 falling edge, 1 rising edge, 1 timer, 1 soft-
ware) 

• Program Options: 
– Low Noise 
– ROM Protect 
– Auto Latch 
– Watch-Dog Timer (WDT) 
– RC Oscillator 

• One Programmable 8-Bit Counter/Timer, with 6-bit Programmable Prescaler 

• WDT/Power-On Reset (POR) 

• On-Chip Oscillator that accepts XTAL, Ceramic Resonance, LC, RC, or External
Clock 

• Clock-Free WDT Reset 

Table 1.  Z86E02 SL1925 Features

Device OTP (KB) RAM* (Bytes) Speed (MHz) 
Z86E02 SL1925 0.5 61 8 

Note: *General-Purpose. 
PS014802-0903
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• Low-Power Consumption (50 mΩ typical) 

• Fast Instruction Pointer (1.5µs @ 8 MHz) 

• RAM Bytes (61) 
Power connections follow conventional descriptions, as noted below:

BLOCK DIAGRAMS 

Figure 1.  Functional Block Diagram 
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Figure 2.  EPROM Programming Mode Block Diagram 
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Figure 5.  20-Pin SSOP Pin Configuration, STANDARD Mode 

Table 4. 20-Pin SSOP Pin Identification, STANDARD Mode 

Pin # Symbol Function Direction 
1,2 P24-P25 Port 2, Pins 4-5 Input/Output 

3 P27 Port 2, Pin 7 Input/Output 

4 P26 Port 2, Pin 6 Input/Output 

5 VCC Power Supply 

6 VCC Power Supply 

7 XTAL1 Crystal Oscillator Clock Input 

8 XTAL2 Crystal Oscillator Clock Output 

9 P31 Port 3, Pin 1, AN1 Input 

10 P32 Port 3, Pin 2, AN2 Input 

11 P33 Port 3, Pin 3, REF Input 

12 P00 Port 0, Pin 0 Input/Output 

13 P02 Port 0, Pin 1 Input/Output 

14 P01 Port 0, Pin 1 Input/Output 

15 GND Ground 

16 GND Ground 

17 P21 Port 2, Pin 1 Input/Output 
18 P20 Port 2, Pin 0 Input/Output 

19-20 P22-P23 Port 2, Pins 2-3 Input/Output 
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Figure 7.  Test Load Diagram 

Capacitance 
TA = 25°C, VCC = GND = OV, f = 1.0 MHz, unmeasured pins returned to GND. 
See Table 7. 

DC Electrical Characteristics 

Standard Temperature Range 
Table 8 provides Direct Current characteristics for the Z86E02 SL1925 microcon-
troller, at a standard ambient temperature range of 0°C to 70°C. 

Table 7. Capacitance 

Parameter Min Max 
Input capacitance 0 10 pF 

Output capacitance 0 20 pF 

I/O capacitance 0 25 pF 

Table 8. DC Characteristics, Standard Temperature Range 

TA = 0°C to +70°C

Sym Parameter VCC  Min Max
Typical @ 

25°C1 Units  Conditions Notes

VINMAX Max Input Voltage 3.5V -12 12 V IIN < 250 µA 2 

5.5V -12 12 V IIN < 250 µA 2 

From Output
Under Test

150 pF
PS014802-0903
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VICR Comparator Input 
Common Mode 
Voltage Range 

0 VCC - 1.0 V 

ICC Supply Current 3.5V 3.5 1.5 mA @ 2 MHz 3,6 

5.5V 7.0 6.8 mA @ 2 MHz 3,6 

3.5V 8.0 3.0 mA @ 8 MH 3,6 

5.5V 11.0 8.2 mA @ 8 MHz 3,6 

ICC1 Standby Current 
(HALT Mode) 

3.5V 2.5 0.7 mA @ 2 MHz 3,6 

5.5V 4.0 2.5 mA @ 2 MHz 3,6 

3.5V 4.0 1.0 mA @ 8 MHz 3,6 

5.5V 5.0 3.0 mA @ 8 MHz 3,6 

ICC Supply Current 
(HALT and Low EMI 
Mode)

3.5V 3.5 1.5 mA @ 1 MHz 6,10 

5.5V 7.0 6.8 mA @ 1 MHz 6,10 

3.5V 5.8 2.5 mA @ 2 MHz 6,10 

5.5V 9.0 7.5 mA @ 2 MHz 6,10 

3.5V 8.0 3.0 mA @ 4 MHz 6,10 

5.5V 11.0 8.2 mA @ 4 MHz 6,10 

ICC1 Standby Current 
(Low EMI Mode) 

3.5V 1.2 0.4 mA @ 1 MHz 6,10 

5.5V 1.6 0.9 mA @ 1 MHz 6,10 

3.5V 1.5 0.5 mA @ 2 MHz 6,10 

5.5V 1.9 1.0 mA @ 2 MHz 6,10 

3.5V 2.0 0.8 mA @ 4 MHz 6,10 

5.5V 2.4 3.0 mA @ 4 MHz 6,10 

ICC2 Standby Current 
(STOP Mode) 

3.5V 10.0 1.0 µA WDT is not Running 6,7,8 

5.5V 10.0 1.0 µA WDT is not Running 6,7,8 

IALL Auto Latch Low 
Current 

3.5V 12.0 3 µA 0V < VIN < VCC 9 

5.5V 32.0 16 µA 0V < VIN < VCC 9 

Table 8. DC Characteristics, Standard Temperature Range  (Continued)

TA = 0°C to +70°C

Sym Parameter VCC  Min Max
Typical @ 

25°C1 Units  Conditions Notes
PS014802-0903
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ICC 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 

ICC1 Standby Current 
(HALT Mode) 

4.5V 3.0 2.5 mA @ 2 MHz 3,6 

5.5V 3.0 2.5 mA @ 2 MHz 3,6 

4.5V 5.0 3.0 mA @ 8 MHz 3,6 

5.5V 5.0 3.0 mA @ 8 MHz 3,6 

ICC Supply Current (Low 
EMI Mode) 

4.5V 7.0 6.8 mA @ 1 MHz 6,10 

5.5V 7.0 6.8 mA @ 1 MHz 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 

ICC1 Standby Current 
(HALT and Low EMI 
Mode)

4.5V 1.6 0.9 mA @ 1 MHz 6,10 

5.5V 1.6 0.9 mA @ 1 MHz 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 2.4 3.0 mA @ 4 MHz 6,10 

5.5V 2.4 3.0 mA @ 4 MHz 6,10 

ICC2 Standby Current 
(Stop mode) 

4.5V 20 1.0 µA WDT is not Running 6,7,8 

5.5V 20 1.0 µA WDT is not Running 6,7,8 

IALL Auto Latch Low  
Current 

4.5V 40 16 µA 0V< VIN< VCC 9 

5.5V 40 16 µA 0V< VIN< VCC 9 

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

Sym Parameter VCC

TA = -40°C to +105°C

 Conditions Notes  Min Max
Typical 
@ 25°C1 Units
PS014802-0903
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AC Electrical Timing Characteristics 

Figure 8 illustrates Alternating Current timing for the Z86E02 SL1925 microcon-
troller. 

Figure 8.  AC Electrical Timing 

STANDARD Mode at Standard Temperature 
Table 10 describes timing characteristics in STANDARD mode at standard tem-
perature for the timing diagram noted in Figure 8.

Table 10. AC Electrical Characteristics, Standard Mode and Temperature 

No Symbol  Parameter 

TA = 0°C to +70°C 

NotesVCC

8MHz 

Min Max Units

1 TPC Input Clock Period 3.5V 125 DC ns 1

5.5V 125 DC ns 1

2 TRC,TFC Clock Input Rise and Fall Times 3.5V 25 ns 1

5.5V 25 ns 1

3 TWC Input Clock Width 3.5V 62 ns 1

5.5V 62 ns 1

1 3

3

9

22

77

6

54

8

Clock

TIN

IRQN
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STANDARD Mode at Extended Temperature
Table 11 describes timing characteristics in STANDARD mode at extended tem-
perature for the timing diagram noted in Figure 8.

Table 11. AC Electrical Timing, Standard Mode at Extended Temperature

No Symbol  Parameter 

TA = -40°C to +105°C

Notes

8MHz 

VCC Min Max Units

1 TPC Input Clock Period 4.5V 125 DC ns 1

5.5V 125 DC ns 1

2 TRC,TFC Clock Input Rise and Fall Times 4.5V 25 ns 1

5.5V 25 ns 1

3 TWC Input Clock Width 4.5V 62 ns 1

5.5V 62 ns 1

4 TWTINL Timer Input Low Width 4.5V 70 ns 1

5.5V 70 ns 1

5 TWTINH Timer Input High Width 4.5V 5TpC 1

5.5V 5TpC 1

6 TPTIN Timer Input Period 4.5V 8TpC 1

5.5V 8TpC 1

7 TRTIN, TTTIN Timer Input Rise and Fall Time 4.5V 100 ns 1

5.5V 100 ns 1

8 TWIL Interrupt Request Input Low 
Time 

4.5V 70 ns 1,2

5.5V 70 ns 1,2

9 TWIH Interrupt Request Input High 
Time

4.5V 5TpC 1,2

 5.5V 5TpC 1,2

10 TWDT Watch-Dog Timer Delay Time 
before Time-out

4.5V 5 ms

5.5V 5 ms

11 TPOR Power-On Reset Time 4.5V 1 20 ms

5.5V 1 20 ms

1. Timing reference is 0.7 VCC for a logic 1 and 0.2 VCC for a logic 0 
2. Interrupt request through Port 3 (P33-P31) 
PS014802-0903
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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. 

Programming the EPROM/Test Mode Disable option prevents
accidental entry into EPROM Mode or Test Mode. 

STANDARD Mode 

XTAL1, XTAL2. Crystal In, Crystal Out (time-based input and output, respec-
tively). These pins connect an external parallel-resonant crystal, resonator, RC, 
LC, or an external single-phase clock (8 MHz max) to the on-chip clock oscillator 
and buffer. 

Port 0, P02–P00. Port 0 is a 3-bit bidirectional, Schmitt-triggered CMOS-compati-
ble I/O port. These three I/O lines can be globally configured under software con-
trol to be inputs or outputs (Figure 9). 

Auto Latch. The Auto Latch places valid CMOS levels on all CMOS inputs 
(except P33, P32, P31) that are not externally 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 sets the ports to an undetermined state of 0 
or 1. The default condition is AUTO LATCH ENABLED. The Auto Latch can be 
disabled by programming the AUTO LATCH DISABLE option bit. 

Note:
PS014802-0903
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Figure 9.  Port 0 Configuration 

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). 
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Figure 10.  Port 2 Configuration 

Port 3, P33–P31. Port 3 is a 3-bit, CMOS-compatible port with three fixed input 
(P33–P31) lines. These three input lines can be configured under software control 
as digital Schmitt-trigger inputs. 

These three input lines are also used as the interrupt sources IRQ0–IRQ3, and as 
the timer input signal TIN (Figure 11). 
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Figure 14.  Register File 

The Z8® instructions can access registers directly or indirectly through an 8-bit 
address field, thereby allowing short 4-bit register addressing mode using the 
Register Pointer. 

In the 4-bit address mode, the register file is divided into eight working register 
groups, each occupying 16 continuous locations. The Register Pointer (Figure 15) 
addresses the starting location of the active working-register group. 
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Figure 15.  Register Pointer 

Stack Pointer 
The Z8® features an 8-bit Stack Pointer (R255) used for the internal stack that resides 
within the 60 general-purpose registers from 04h to 3Fh. 

General-Purpose Registers (GPR) 
These registers are undefined after the device is powered up. The registers keep their most 
recent value after any reset, as long as the reset occurs in the VCC volt-age-specified oper-
ating range. 

Register R254 is designated as a general-purpose register and
is set to 00h after any reset or Stop-Mode Recovery.

This upper nibble of the register file addresses

R15 to R0
FF
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provided by the register pointer specifies
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Must be 0
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Note:
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Figure 17.  Interrupt Block Diagram 

Table 15. Interrupt Types, Sources, and Vectors

Name Source 
Vector 
Location Comments 

IRQ0 AN2(P32) 0,1 External (F) 
Edge 

IRQ1 REF(P33) 2,3 External (F) 
Edge 

IRQ2 AN1 (P31) 4,5 External (F) 
Edge 

IRQ3 AN2 (P32) 6,7 External (R) 
Edge 

IRQ4 Software 8,9 Internal 
IRQ5 T1 10,11 Internal 
Note: Note: F = Falling edge triggered: R = Rising edge triggered 

IRQ0 - IRQ5

IRQ

IMR

IPR

6

Priority
Logic

Interrupt
Request

Global
Interrupt
Enable

Vector Select
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HALT Mode 
This instruction turns off the internal CPU clock but not the crystal oscillation. The 
counter/timers and external interrupts IRQ0, IRQ1, IRQ2 and IRQ3 remain active. 
The device is recovered by interrupts, either externally or internally generated. An 
interrupt request must be executed (enabled) to exit HALT mode. After the inter-
rupt service routine, the program continues from the instruction after the HALT. 

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

The device can be recovered by a WDT timeout. The WDT
reset in HALT Mode generates a full reset similar to the Normal
run mode (not STOP Mode).

STOP Mode 
This instruction turns off the internal clock and external crystal oscillation and 
reduces the standby current to 10 A. 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 execution begins at location 000C (Hex). 
Refer to the Watch Dog Timer (WDT) section for information relating to WDT 
wakeup out of Stop Mode. However, when P27 is used to release STOP mode, 
the I/O port mode registers are not reconfigured to their default POWER-ON con-
ditions. Thus the I/O, configured as output when the STOP instruction was exe-
cuted, is prevented from glitching to an unknown state. To use the P27 release 
approach with STOP mode, use the following instruction: 

5 KΩ 7.6 1.6 3.6 1.0 2.3 0.7 0.28 0.14

2 KΩ 12.5 2.3 8.5 1.7 4.1 1.3 0.66 0.27

1 KΩ 17 3.1 13 2.5 9.5 1.8 1.2 0.42

1. A = Standard mode frequency
2. B = Low EMI mode frequency

LD P2M, #1XXX XXXXB 
NOP 
STOP 
Note: X = Dependent on user’s application. 

Table 16. Typical Frequency (MHz) vs. RC Values VCC = 5.0 V @ 25°C  (Continued)

Resistor (R)

Load Capacitor

33 pF 56 pF 100 pF 0.001 µF

A B A B A B A B

Note:

Note:
PS014802-0903
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Control Registers 
\

Table 17. Timer Mode Register, R241 TMR F1h Bank 0h: READ/WRITE

Bit 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Note: R = Read, W = Write 

Bit 
Position Bit Field R/W

Reset 
Value Description

7-6 Reserved R/W 00 Reserved-must be 0

5-4 TIN Mode R/W 0 TIN Mode
00: External Clock Input
01: Gate Input
10: Trigger Input (non retriggerable)
11: Trigger Input (retriggerable)

3 T1 Count R/W 0 TI Count
0: Disable
1: Enable

2 T1 R/W 0 TI
0: No Function
1: Load T1

1-0 Reserved R/W 0 Reserved - must be 0

Table 18. Counter/Timer 1 Register, R242 T1 F2h Bank 0h: READ/WRITE

Bit 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset X X X X X X X X

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

Bit 
Position Bit Field R/W

Reset 
Value Description

7-0 T1 R X T1 Current Value

W X T1 Initial Value
Range = 1-256 decimal; 01h-00h
PS014802-0903
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Table 24. Interrupt Request Register, R250 IPR FAh Bank 0h: READ/WRITE

Bit 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Note: R = Read, W = Write 

Bit 
Position Bit Field R/W

Reset 
Value Description

7-6 Reserved R/W 00 Reserved-must be 0

5 IRQ5 R/W 0 Interrupt
IRQ5 = T1
0: No interrupt pending
1: Interrupt pending

4 IRQ4 R/W 0 Interrupt 
RQ4 = Software generated
0: No interrupt pending
1: Interrupt pending

3 IRQ3 R/W 0 Interrupt 
RQ3 = P32 Input (rising edge)
0: No interrupt pending
1: Interrupt pending

2 IRQ2 R/W 0 Interrupt 
RQ2 = P31 Input 
0: No interrupt pending
1: Interrupt pending

1 IRQ1, R/W 0 Interrupt 
RQ1 = P33 Input 
0: No interrupt pending
1: Interrupt pending

0 IRQ0 R/W 0 Interrupt 
RQ0 = P32 Input 
0: No interrupt pending
1: Interrupt pending

Note: *Selecting a Reserved mode causes an undefined operation.
PS014802-0903
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Table 27. Register Pointer, R253 RP FDh Bank 0h: READ/WRITE

Bit 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Note: R = Read, W= Write

Bit 
Position Bit Field R/W

Reset 
Value Description

7-4 Working 
Register 
Pointer

R/W 0 Working Register Pointer

3-0 Reserved R/W X Reserved-must be 0

Table 28. General-Purpose Register, R254 GPR FEh Bank 0h: READ/WRITE

Bit 7 6 5 4 3 2 1 0

R/W R/W R/W R/W R/W R/W R/W R/W R/W

Reset 0 0 0 0 0 0 0 0

Note: R = Read, W= Write

Bit 
Position Bit Field R/W

Reset 
Value Description

7-0 Stack R/W 0 General-Purpose Register
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Customer Feedback Form 

Z86E02 SL1925 Product Specification 
If you experience any problems while operating this product, or if you note any 
inaccuracies while reading this Product Specification, please copy and complete 
this form, then mail or fax it to ZiLOG (see Return Information, below). We also 
welcome your suggestions! 

Customer Information 

Product Information

Return Information 
ZiLOG
532 Race Street 
Campbell, CA 95126-3432
Fax: (408) 558-8536 
www.zilog.com

Problem Description or Suggestion 
Please provide a complete description of the problem or suggestion. If you are 
reporting a specific problem, include all steps leading up to the occurrence of the 
problem. Attach additional pages as necessary. 

Name Country 
Company Phone 
Address Fax 
City/State/Zip E-Mail 

Serial # or Board Fab #/Rev. # 
Software Version 
Document Number 
Host Computer Description/Type 
PS014802-0903


