™

PRELIMINARY PRODUCT SPECIFICATION *

Z8PE002

FEATURE-ENHANCED Z8PLUS 0.5K
ROM ONE-TIME PROGRAMMABLE

(OTP) MICROCONTROLLER

FEATURES

Part ROM RAM* Speed °
Number (Bytes) (Bytes) (MHz) o
Z8PE002 512 64 10

Note: *General-Purpose.

Microcontroller Core Features

All Instructions Execute in one 1-ps Instruction Cycle
with a 10-MHz Crystal

512 bytes x 8 On-Chip OTP EPROM Memory

64 x 8 General-Purpose Registers (SRAM)

Six Vectored Interrupts with Fixed Priority .
Operating Speed: DC—10 MHz N
Six Addressing Modeg, IR, X, D, RA, andIM o

Peripheral Features

14 Total Input/Output Pins
One 8-Bit I/O Port (Port A)
— /O Bit Programmable

— Each Bit Programmable as Push-Pull or Open-Drain
CMOS/Technology Features

One 6-Bit I/O Port (Port B)
— /O Bit Programmable .

— Includes Special Functionality: Stop-Mode Re-e
covery Input, Comparator Inputs, Selectable Edge
Interrupts, and Timer Output R

One Analog Comparator

16-Bit Programmable Watch-Dog TimeNDT)
Software Programmable Timers Configurable as:

— Two 8-Bit Standard Timers and One 16-Bit Stan-

dard Timer

— One 16-Bit Standard Timer and One 16-Bit Pulse

Width Modulator PWM) Timer

Additional Features

On-Chip Oscillator that accepts External Crystal
(XTAL), Ceramic Resonator, Inductor Capacito)(
or External Clocks

External Resistor Capacit®), an Oscillator Option
Voltage Brown-Out/Power-On Resétg/POR)
Programmable Options:
— EPROM Protect
— RC Oscillator
Power Reduction Modes:
— HALT Mode with Peripheral Units Active
STOP Mode for Minimum Power Dissipation

Low-Power Consumption

3.0V to 5.5V Operating Range @M®to +70C
4.5V to 5.5V Operating Range @ =@to +105C

18-Pin DIP, SOIC, and 20-Pin SSOP Packages

GENERAL DESCRIPTION

The Z8PEO002 is the newest member of the Z8Plus Micrd-or applications demanding powerful I/O capabilities, the
processor (MPU) family. Similar to the Z8E0O00 andZ8PE002’s dedicated input and output lines are grouped
Z8EO001, the Z8PEO0O2 offers easy software developmerihto two ports, and are configurable under software control.

debug, prototyping, and an attractive One-Time Program-

mable (OTP) solution.

DS008700-Z8X0799

*This document is considered preliminary until the completion of full characterization.



Z8PE002
Z8Plus OTP Microcontroller ZiLOG

GENERAL DESCRIPTION (Continued)

Both the 8-bit and 16-bit on-chip timers, with several userPower connections follow conventional descriptions
selectable modes, administer real-time tasks such as coub&low:
ing/timing and I/O data communications.

Connection Circuit Device
Note: All signals with an overlinare active Low. For exam- Power Vee Vop
ple, BW, in which WORD is active Lonend BW, in  Ground GND Vss
which BYTE is active Low.
XTAL

[ i

Two 8-Bit Timers

e V2! >
or One 16-Bit .
PWM Timer | JL : '\4?;?,%8
ALU 7
One 16-Bit p1+—
Standard Timer [N\—
FLAGS
Interrupt % > OTP Program
Control N\ WDT Memory
Register TT
Pointer
One Analog |1 LN Program
Comparator [N— RAM 1 Counter
Register File |
AN
POR &
Veo
SNZ
Port A Port B

i

Figure 1. Functional Block Diagram
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Z8Plus OTP Microcontroller

Data
MUX

D7-0

AD 9-0
LN
Z8Plus Core )
AD 9-0
Address l
MUX
AD 9-0 A D7-0 N
Address N EPROM N/
Counter |—
‘ -
) . Op'_uon
Bits
PGM + Test *
Mode Logic |g
ADCLK
XTAL

Figure 2. EPROM Programming Mode Block Diagram

Port

DS008700-Z8X0799
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ZiLOG

PIN DESCRIPTION

-
o
S
onooooonon

18 | PBO
0 XTAL1
0 XTAL2

18-Pin A Vss
DIP/SOIC H Vee

1 PAO
1 PA1
O PA2
10 | PA3

Figure 3. 18-Pin DIP/SOIC Pin Identification

Table 1. Standard Programming Mode

Pin # Symbol Function Direction
1-5 PB1-PB5 Port B, Pins 1,2,3,4,5 Input/Output
6-9 PA7-PA4 Port A, Pins 7,6,5,4 Input/Output
10-13 PA3-PAO Port A, Pins 3,2,1,0 Input/Output
14 Vee Power Supply
15 Vgs Ground
16 XTAL2 Crystal Oscillator Clock Output
17 XTAL1 Crystal Oscillator Clock Input
18 PBO Port B, Pin 0 Input/Output
4 PRELIMINARY DS008700-Z8X0799
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ZiLOG Z8Plus OTP Microcontroller
- -/
PGM ] 1 183 ADCLK
GND 1 XTAL1
GND 1 NC
GND . 1 GND
18-Pin
ADCLR
CLRVee S pipysoic P Voo
D7 o 1 DO
D6 O 1 D1
D5 O 1 D2
D4 9 10 B D3
Figure 4. 18-Pin DIP/SOIC Pin Identification
Table 2. EPROM Programming Mode
Pin # Symbol Function Direction
1 PGM Program Mode Input
2-4 GND Ground
5 ADCLR/Vpp Clear Clock/Program Voltage Input
6-9 D7-D4 Data 7,6,5,4 Input/Output
10-13 D3-D0 Data 3,2,1,0 Input/Output
14 Vbop Power Supply
15 GND Ground
16 NC No Connection
17 XTAL1 1-MHz Clock Input
18 ADCLK Address Clock Input

DS008700-Z8X0799
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ZiLOG

PIN DESCRIPTION (Continued)

PB1
PB2
PB3
PB4
PB5

NC
PA7
PAG6
PA5
PA4

ononoooononnon

20-Pin
SSOP

10 11

1 PBO
O XTAL1
O XTAL2
0 Vgs
H Vee
H NC
1 PAO
1 PA1
1 PA2

H PA3

Figure 5. 20-Pin SSOP Pin Identification

Table 3. Standard Programming Mode

Pin # Symbol Function Direction
1-5 PB1-PB5 Port B, Pins 1,2,3,4,56 Input/Output
6 NC No Connection

7-10 PA7-PA4 Port A, Pins 7,6,5,4 Input/Output
11-14 PA3-PAQ Port A, Pins 3,2,1,0 Input/Output
15 NC No Connection

16 Vee Power Supply

17 Vss Ground

18 XTAL2 Crystal Oscillator Clock Output

19 XTAL1 Crystal Oscillator Clock Input

20 PBO Port B, Pin 0 Input/Output
6 PRELIMINARY DS008700-Z8X0799
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ZiLOG Z8Plus OTP Microcontroller
PGM 1 20 g ADCLK
GND O O XTAL1
GND O 1 NC
GND O 1 GND
ADCLRNpp O 20-Pin = Vbb
NC O SSOP O NC
D7 O (1 DO
D6 O O D1
D5 O O D2
D4 f 10 11pg@ D3
Figure 6. 20-Pin SSOP Pin Identification/EPROM Programming Mode
Table 4. EPROM Programming Mode
Pin # Symbol Function Direction
1 PGM Program Mode Input
2-4 GND Ground
5 ADCLR/Vpp Clear Clock/Program Voltage Input
6 NC No Connection
7-10 D7-D4 Data 7,6,5,4 Input/Output
11-14 D3-D0 Data 3,2,1,0 Input/Output
15 NC No Connection
16 Vpp Power Supply
17 GND Ground
18 NC No Connection
19 XTAL1 1-MHz Clock Input
20 ADCLK Address Clock Input

DS008700-Z8X0799
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ABSOLUTE MAXIMUM RATINGS

Parameter Min Max Units Note
Ambient Temperature under Bias -40 +105 C
Storage Temperature -65 +150 C
Voltage on any Pin with Respect to Vgg -0.6 +7 Vv 1
Voltage on Vpp Pin with Respect to Vgg -0.3 +7 \Y
Voltage on PB5 Pin with Respect to Vgg -0.6 Vpp+1 \ 2
Total Power Dissipation 880 mwW
Maximum Allowable Current out of Vgg 40 mA 3
Maximum Allowable Current into Vpp 40 mA 3
Maximum Allowable Current into an Input Pin -600 +600 pA 4
Maximum Allowable Current into an Open-Drain Pin -600 +600 pA 5
Maximum Allowable Output Current Sunk by Any I/O Pin 25 mA
Maximum Allowable Output Current Sourced by Any I/O Pin 25 mA
Maximum Allowable Output Current Sunk by Port A 40 mA 3
Maximum Allowable Output Current Sourced by Port A 40 mA 3
Maximum Allowable Output Current Sunk by Port B 40 mA 3
Maximum Allowable Output Current Sourced by Port B 40 mA 3
Notes:

1. Applies to all pins except the PB5 pin and where otherwise noted.

2. There is no input protection diode from pin to Vpp.

3. Peak Current. Do not exceed 256mA average current in either direction.

4. Excludes XTAL pins.

5. Device pin is not at an output Low state.

Stresses greater than those listed under Absolute Maximwan affect device reliability. Total power dissipation should
Ratings can cause permanent damage to the device. This rait exceed 880 mW for the package. Power dissipation is
ing is a stress rating only. Functional operation of the devicealculated as follows:

at any condition above those indicated in the operation
sections of these specifications is not implied. Exposure t
absolute maximum rating conditions for an extended period

otal Power Dissipation = Vpp X [Ipp — (sum of Igy)]
+ sum of [(VDD - VOH) X IOH]
+ sum of (Vg x Ig)

8 PRELIMINARY DS008700-Z8X0799
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STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test con-
ditions as noted. All voltages are referenced to Ground. Pc

itive current flows into the referenced pin (Figure 7).

From Output
Under Test

O PY

} 7= 150pF

Figure 7. Test Load Diagram

CAPACITANCE

Ta =25°, Vgec = GND =0V, f = 1.0 MHz, unmeasured pins

Parameter

Min Max
Input capacitance 0 12 pF
Output capacitance 0 12 pF
I/O capacitance 0 12 pF

returned to GND.

DS008700-Z8X0799
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Z8Plus OTP Microcontroller ZiLOG
DC ELECTRICAL CHARACTERISTICS
Table 5. DC Electrical Characteristics
Ta =0°C to +70°C
Standard Temperatures
1 Typical2
Sym Parameter Vee Min Max @ 25°C Units Conditions Notes
VeH Clock Input High 3.0V 0.7V¢cc Vec+0.3 1.3 V  Driven by External Clock
Voltage
55V  0.7V¢c Vec+0.3 25 V  Driven by External Clock
VoL Clock Input Low 3.0V Vgs-0.3 0.2Vc 0.7 V  Driven by External Clock
Voltage
5,5V  Vgg-0.3 0.2V¢ce 1.5 V  Driven by External Clock
Vi Input High Voltage 3.0V 0.7Vcc Vec+0.3 1.3 \%
5.5V 0'7VCC Vcc+0.3 2.5 Vv
V||_ Input Low Voltage 3.0V Vss—0.3 O'ZVCC 0.7 Vv
5.5V  Vgs-0.3 0.2V¢e 1.5 \
Vou Output High Voltage 3.0V Vc-0.4 3.1 V  lgy=-2.0mA
5.5V Vcc—0.4 4.8 Vv IOH =-2.0 mA
VoL1 Output Low Voltage 3.0V 0.6 0.2 V  lgL=+4.0mA
5.5V 0.4 0.1 V  lgL=+4.0mA
VoL2 Output Low Voltage 3.0V 1.2 0.5 V  lgL=+6mA
5.5V 1.2 0.5 V  lgL=+12mA
Vorrser Comparator Input 3.0V 25.0 10.0 mV
Offset Voltage 5.5V 25.0 100 mV
e Input Leakage 3.0V -1.0 2.0 0.064 MA V=0V, Ve
5.5V -1.0 2.0 0.064 HA VN =0V, Ve
loL Output Leakage 3.0V -1.0 2.0 0.114  pA V|y=0V, Ve
5.5V -1.0 2.0 0.114 [JA VIN =0V, VCC
Vicr Comparator Input 3.0V Vgs-0.3 Vee-1.0 \'% 3
Common Mode
55V  Vgs0.3 Vee-1.0 \Y 3
Voltage Range SS cc
Rpgs PB5 Pull-up Resistor 3.0V 100 200 kOhm 4
5.5V 100 200
Viv Vcc Low-Voltage 2.45 2.85 2.60 \'%
Protection
Notes:
1. The V¢ voltage specification of 3.0V guarantees 3.0V; the V¢ voltage specification of 5.5V guarantees 5.0V +0.5V.
2. Typical values are measured at V¢ = 3.3V and V¢ = 5.0V; Vgg = 0V = GND.
3. For the analog comparator input when the analog comparator is enabled.
4. No protection diode is provided from the pin to Vc¢. External protection is recommended.
5. All outputs are unloaded and all inputs are at the V¢ or Vgg level.
6. CL1=CL2 =22 pF.
7. Same as note 5, except inputs are at V.

10 PRELIMINARY
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ZiLOG Z8Plus OTP Microcontroller
Table 5. DC Electrical Characteristics (Continued)
Ta =0°C to +70°C
Standard Temperatures
; Typical2
Sym Parameter Vee Min Max @ 25°C Units Conditions Notes
lcc Supply Current 3.0V 2.5 2.0 mA @ 10 MHz 5,6
5.5V 6.0 3.5 mA @ 10 MHz 5,6
lcer Standby Current 3.0V 2.0 1.0 mA HALT mode V,y =0V, 5,6
VCC @ 10 MHz
5.5V 4.0 25 mA HALT mode V|5 =0V, 5,6
VCC @ 10 MHz
lcea Standby Current 500 150 nA STOP mode V| =0V, 7
Vee
Notes:
1. The V¢ voltage specification of 3.0V guarantees 3.0V; the V¢ voltage specification of 5.5V guarantees 5.0V +0.5V.
2. Typical values are measured at V¢ = 3.3V and V¢ = 5.0V; Vgg = 0V = GND.
3. For the analog comparator input when the analog comparator is enabled.
4. No protection diode is provided from the pin to V. External protection is recommended.
5. All outputs are unloaded and all inputs are at the V¢ or Vgg level.
6. CL1=CL2 =22 pF.
7. Same as note 5, except inputs are at V.

DS008700-Z8X0799
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Z8PE002

Z8Plus OTP Microcontroller ZiLOG
DC ELECTRICAL CHARACTERISTICS (Continued)
Table 6. DC Electrical Characteristics
Tp =-40°C to +105°C
Extended Temperatures
; Typical2
Sym Parameter Vee Min Max @ 25°C Units Conditions Notes
VcH Clock Input High 4.5V 0.7 Vce Vect+0.3 2.5 V' Driven by External
Voltage Clock Generator
5.5V 0.7 Ve Vee+0.3 2.5 V  Driven by External
Clock Generator
VoL Clock Input Low 45V  Vgg-0.3 0.2 Ve 1.5 V  Driven by External
Voltage Clock Generator
556V  Vgg-0.3 0.2 V¢e 1.5 V  Driven by External
Clock Generator
Vi Input High Voltage 4.5V 0.7 Vce Vect+0.3 2.5 \
5.5V 0.7 VCC Vcc+0.3 2.5 \%
V||_ Input Low Voltage 4.5V VSS—0.3 0.2 VCC 1.5 Vv
556V  Vgg-0.3 0.2 V¢e 1.5 \Y
VOH Output ngh 4.5V VCC—0.4 4.8 \% IOH =-2.0mA
Voltage 55V Vcc0.4 48 V  lon=-20mA
VoL1 Output Low 4.5V 0.4 0.1 V  lgL=+4.0mA
Voltage 5.5V 0.4 0.1 Vo= +40 mA
VoL2 Output Low 4.5V 1.2 0.5 V  lgL=+12mA
Voltage 5.5V 1.2 05 VgL =+12mA
Voreser Comparator Input 4.5V 25.0 10.0 mV
Offset Voltage 5.5V 25.0 100 mV
I Input Leakage 4.5V -1.0 2.0 <1.0 A  ViN=0V, Ve
5.5V -1.0 2.0 <1.0 LIA VIN =0V, VCC
loL Output Leakage 4.5V -1.0 2.0 <1.0 HA VN =0V, Ve
5.5V -1.0 2.0 <1.0 [JA VIN =0V, VCC
Vicr Comparator Input 4.5V 0 Vee -1.5V \% 3
Common Mode
5.5V 0 Vee -1.5V \Y 3
Voltage Range cc
Rpgs PB5 Pull-up 4.5V 100 200 kOhm 4
Resistor 5.5V 100 200
Viy Vcc Low-Voltage 2.45 2.85 2.60 \Y
Protection
lcc Supply Current 4.5V 7.0 4.0 mA @ 10 MHz 5,6
5.5V 7.0 4.0 mA @ 10 MHz 5,6
Notes:
1. The V¢ voltage specification of 4.5V and 5.5V guarantees 5.0V +0.5V.
2. Typical values are measured at V¢ = 5.0V; Vgg = 0V = GND.
3. For analog comparator input when analog comparator is enabled.
4. No protection diode is provided from the pin to V. External protection is recommended.
5. All outputs are unloaded and all inputs are at V¢ or Vgg level.
6. CL1=CL2 = 22 pF.
7. Same as note 5, except inputs are at Vc.

12 PRELIMINARY
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ZiLOG Z8Plus OTP Microcontroller
Table 6. DC Electrical Characteristics (Continued)
Ta =-40°C to +105°C
Extended Temperatures
; Typical2
Sym Parameter Vee Min Max @ 25°C Units Conditions Notes
lccq Standby Current 4.5V 2.0 1.0 mA HALT mode V| =0V, 5,6
VCC @ 10 MHz
5.5V 2.0 1.0 mA HALT mode V| =0V, 5,6
VCC @ 10 MHz
lcca Standby Current 4.5V 700 250 nA STOP mode V|y 7
=0V,Vce
5.5V 700 250 nA STOP mode V|y 7
=0V,Vee
Notes:
1. The V¢ voltage specification of 4.5V and 5.5V guarantees 5.0V +0.5V.
2. Typical values are measured at V¢ = 5.0V; Vgg = 0V = GND.
3. For analog comparator input when analog comparator is enabled.
4. No protection diode is provided from the pin to Vc¢. External protection is recommended.
5. All outputs are unloaded and all inputs are at V¢ or Vgg level.
6. CL1 = CL2 = 22 pF.
7. Same as note 5, except inputs are at V.

DS008700-Z8X0799
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AC ELECTRICAL CHARACTERISTICS

O, =
Clock
- 240,
IRQ
-- ®
Figure 8. AC Electrical Timing Diagram
Table 7. Additional Timing
T =0°C to +70°C
T, =-40°C to +105°C
@ 10 MHz

No Symbol Parameter Vee! Min Max Units Notes
1 TpC Input Clock Period 3.0V 100 DC ns 2

5.5V 100 DC ns 2
2 TRC, TEC  Clock Input Rise and Fall Times 3.0V 15 ns 2

5.5V 15 ns 2
3 TwC Input Clock Width 3.0V 50 ns 2

5.5V 50 ns 2
4 TwiL Int. Request Input Low Time 3.0V 70 ns 2

5.5V 70 ns 2
5 TwlIH Int. Request Input High Time 3.0V 5TpC 2

5.5V 5TpC 2
6 Twsm STOP mode Recovery Width 3.0V 25 ns

Spec. 5.5V 25 ns

7 TosT Oscillator Start-Up Time 3.0V 5TpC

5.5V 5TpC
8 Tror Power-On Reset Time 3.0V 128 TpC + TosT

5.5V
Notes:

1. The Vpp voltage specification of 3.0V guarantees 3.0V. The Vpp voltage specification of 5.5V guarantees 5.0V +0.5V.
2. Timing Reference uses 0.7 V¢ for a logical 1 and 0.2 V¢ for a logical 0.

14 PRELIMINARY DS008700-Z8X0799
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Z8PLUS CORE

The device is based on the ZiLOG Z8Plus Core Architeadp to 15 vectored interrupts from external and internal
ture. This core is capable of addressing up to 32 KB of pr&ources. The processor decodes 44 CISC instructions using
gram memory and 4 KB of RAM. Register RAM is accesse® addressing modes. SeeZlg®|us User' Manualfor more

as either 8- or 16-bit registers using a combination of 4information.

8-, and 12-bit addressing modes. The architecture supports

RESET

This section describes the Z8Plus reset conditions, res#gfault reset state. Resetting the device does not affect the
timing, and register initialization procedures. Reset is gereontents of the general-purpose registers.

erated by the Voltage Brown-Out/Power-On Rese
(VBO/POR), Watch-Dog Timer\WDT), and Stop-Mode
Recovery §MR).

1'I'heRESET circuitinitializes the control and peripheral reg-
isters, as shown in Table 8. Specific reset values are indi-
cated by a or a0, while bits whose states are unchanged
A system reset overrides all other operating conditions arat unknown from Power-Up are indicated by the letter

puts the Z8Plus device into a known state. To initialize thE’rogram execution starts 10 External Crystai{L) clock

glr:)' Ekscm;ﬁe r:::‘tggilr?é :)hsfiﬁ;todres\{[;;siIi(;(;l;nzrshgélcéztt?gl]?el cycles after th®OR delay. The initial instruction fetch is
) y . ' . rom location0020H. Figure 9 indicates reset timing.
isters and ports are not reset to their default conditions after

wakeup from &8TOP mode oMWDT time-out. After a reset, the first routine executed must be one that ini-

I — tializes theTCTLHI control register to the required system
DuringRESET, the value of the program counteol20H. configuration This activity is followed by initialization of

The I/O ports and control registers are configured to the{he remaining control registers

Table 8. Control and Peripheral Registers*

Bits
Register (HEX) Register Name 7 6 5 4 3 2 1 0 Comments
FF Stack Pointer 0 0 U U U U U U Stackpointeris not affected by RESET.
FE Reserved
FD Register Pointer U U U U 0 0 0 0 Register pointeris not affected by
RESET.
FC Flags Uu U U U uUu u =* * OnlyWDT&SMR flags are affected by
RESET.
FB Interrupt Mask 0 0 O O O O 0 o0 Alinterrupts masked by RESET.
FA Interrupt 0 0 O O O O 0 0 Allinterruptrequestscleared by
Request RESET.
F9-FO Reserved
EF-EO Virtual Copy Virtual copy of the current working
register set.
DF-D8 Reserved
D7 Port B Special 0 0 O O O O O O Deactivates all port special functions
Function after RESET.
D6 Port B 0 0 O O O 0 0 0 Definesallbitsasinputsin PortB after
Directional RESET.
Control
D5 Port B Output U U U U U U U U Outputregister not affected by RESET.

Note: *The SMR and WDT flags are set to indicate the source of the RESET.

DS008700-Z8X0799 PRELIMINARY 15
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Z8PE002
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RESET (Continued)
Table 8. Control and Peripheral Registers* (Continued)

Bits
Register (HEX) Register Name 7 6 5 4 3 2 1 0 Comments
D4 Port B Input U U U U U U U U Currentsample of the input pin
following RESET.
D3 Port A Special 0 0 O O O O O O Deactivates all port special functions
Function after RESET.
D2 Port A 0 0O O O O 0 0 o0 Definesallbits asinputs in PortA after
Directional RESET.
Control
D1 Port A Output U U U U U U U U Outputregister not affected by RESET
DO Port A Input U U U U U U U U Currentsample of the input pin
following RESET.
CF Reserved
CE Reserved
CD T1VAL u U U U U u u u
CC TOVAL u U U U u u u u
CB T3VAL u U U U U u u u
CA T2VAL u U U U u u u u
C9 T3AR u U U U U U u u
C8 T2AR u U U U u u u u
c7 T1ARHI u U U U U U u u
Cé TOARHI u U U U u u u u
C5 T1ARLO u U U U U u u u
Ca TOARLO u U U U U U u u
C3 WDTHI T 1 1 1 1 1 1 1
C2 WDTLO T 1 1 1 1 1 1 1
C1 TCTLHI 1 1 1 1 1 0 0 0 WDTenabledinHALT mode, WDT

time-out at maximum value, STOP
mode disabled.

Co TCTLLO 0 0O O O O O O0 0 Allstandardtimers are disabled.

Note: *The SMR and WDT flags are set to indicate the source of the RESET.

Table 9. Flag Register Bit D1, DO

D1 DO Reset Source
0 0 Vgo/POR

0 1 SMR Recovery
1 0 WDT Reset

1 1 Reserved

16 PRELIMINARY DS008700-Z8X0799
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ZiILOG Z8Plus OTP Microcontroller
First Machine Cycle
Clock _W I | |:/| I | I | | | I | | | I I I | I | I |
I
|
/[ ]
Internal I/ j
Reset 7/ I
//
128 XTAL Clock Cycles I
™ =< Al clockoveies . T
!4— First Instruction Fetch
Figure 9. Reset Timing
TCTLHI
D6,D5,D4

XTAL

3
//

WDT Tap Select

WDTRST

SMR

+64 [—m— 16-Bit Timer

Watch-Dog Timer

— ™1 64 SCLK

(PBO)

- - | —
SMR Logic ‘ = POR Delay

Vgo/POR

Figure 10. Reset Circuitry with POR, WDT, Vgqo, and SMR
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INTERRUPT SOURCES

Table 10 presents the interrupt types, sources, and vectors
available in the Z8Plus. Other processors from the Z8Plus
family may define the interrupts differently.

Table 10. Interrupt Types, Sources, and Vectors

Name Sources Vector Location Comments Fixed Priority
IREQq Timer0 Time-out 2,3 Internal 1 (Highest)
IREQ, PB4 High-to-Low 4,5 External (PB4), Edge 2

Transition Triggered
IREQ, Timer1 Time-out 6,7 Internal 3
IREQ; PB2 High-to-Low 8,9 External (PB2), Edge 4

Transition Triggered
IREQ,4 PB4 Low-to-High A,B External (PB4), Edge 5

Transition Triggered
IREQg Timer2 Time-out C.D Internal 6 (Lowest)
IREQg—-IREQ5 Reserved Reserved for future

expansion

External Interrupt Sources details. For more details on the interrupt sources, refer to

. the chapters describing the timers, comparators, /O ports,
External sources can be generated by a transition on the Ok othgr peripherals g P P

responding port pin. The interrupt may detect a rising edge,
a falling edge, or both. Interrupt Mask Register (IMASK) Initialization

- - - _ ThelMASK register individually or globally enables or dis-
Notes: The interrupt sources and trigger conditions are dewcgmes the interrupts (Table 11). When bittroughs are
depe.ndem' See the dev'ce.prOdUCt specification to .d%'et tol, the corresponding interrupt requests are enabled.
termine available sources (internal and external), tIrIg'Bit 7 is the master enable bit and must be set before any of
ering edge options, and exact programming details. L . .
gering edge op prog g the individual interrupt requests can be recognized. Reset-
Although interrupts are edge triggered, minimum inter-ting bit7 disables all the interrupt requests. Bis set and
rupt request Low and High times must be observed fopeset_by theE'I andDlI instructions. !t is automatlcally_set to
proper operation. See the device product specificatiof during an interrupt service routine and set following
for exact timing requirements on external interrupt rethe execution of an Interrupt RetufRET) instruction. The

quests TwlL, TylH). IMASK registers areeset  to00h, disabling all interrupts.

Internal Interrupt Sources Notes: Itis not good programming practice to directly assign a
value to the master enable bit. A value change should

Internal interrupt sources and trigger conditions are device always be accomplished by issuing #ieandDI in-

dependent. On-chip peripherals may setinterrupt under var- structions.

ious conditions. Some peripherals always set their corre-

spondingIREQ bit while others must be specifically con- Care should be taken not to set or clRAASK bits

figured to do so. while the master enable is set.

See the device product specification to determine available
sources, triggering edge options, and exact programming
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Table 11. Interrupt Mask Register—IMASK (FBh)

Bit 7 6 5 3 2 1 0
R/W R/W |R/W|R/W| RW | R'\W | R'W | R/W | R/'W
Reset 0 0 0 0 0 0 0

R = Read W = Write X = Indeterminate U = Undefined/

Undetermined

Interrupt Request (IREQ) Register Initialization

IREQ (Table 12) is a register that stores the interrupt re-
quests for both vectored and polled interrupts. When an in-
terrupt is issued, the corresponding bit position in the reg-
ister is set td.. Bits0 to5 are assigned to interrupt requests
IREQO to IREQS5, respectively.

WheneverRESET is executed, th&REQ resistor is set to
00h.

Table 12. Interrupt Request Register-IREQ (FAh)

Bit
Position| R/W Value |Description
7 0 Disables Interrupts
1 Enables Interrupts
6 0 Reserved, must be 0
5 0 Disables IRQ5
1 Enables IRQ5
4 0 Disables IRQ4
1 Enables IRQ4
3 0 Disables IRQ3
1 Enables IRQ3
2 0 Disables IRQ2
1 Enables IRQ2
1 0 Disables IRQ1
1 Enables IRQ1
0 0 Disables IRQ0
1 Enables IRQ0

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
R = Read W = Write X = Indeterminate U = Undefined/
Undetermined
Bit
Position| R/W Value |Description
7 R/W 0 Reserved, must be 0
6 R/W 0 Reserved, must be 0
5 R/W 0 IRQ5 reset
1 IRQ5 set
4 R/W 0 IRQ4 reset
1 IRQ4 set
3 R/W 0 IRQ3 reset
1 IRQ3 set
2 R/W 0 IRQ2 reset
1 IRQ2 set
1 R/W 0 IRQ1 reset
1 IRQ1 set
0 R/W 0 IRQO reset
1 IRQO set

DS008700-Z8X0799
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IREQ SOFTWARE INTERRUPT GENERATION

IREQ can be used to generate software interrupts by spec-  same cycle as an interrupt source tries to SEEm bit,
ifying IREQ as the destination of any instruction referencing the new interrupt is lost.

the Z8Plus Standard Register File. These software inte
rupts §WI) are controlled in the same manner as hardwa
generated requests. In other words]h&SK controls the

;
ﬁlesting of Vectored Interrupts

enabling of eaclSWI. Nesting vectored interrupts allows higher priority requests
To generate 8WI, the request bit ifREQ is set by the fol- to interrupt a lower priority request. To initiate vectored in-
lowing statement: terrupt nesting, perform the following steps during the in-

terrupt service routine:
e PUSH the oldIMASK on the stack

* LoadIMASK with a new mask to disable lower prior-
ity interrupts

OR IREQ,#NUMBER

The immediate data variablUMBER, has al in the bit
position corresponding to the required leved'dil. For ex-
ample, arBWI must be issued when 8&EQ5 occurs. Bit ] )
5 of NUMBER must have a value af * Execute attl instruction

OR IREQ, #001000008 * Proceed with interrupt processing
. . _ * Execute @l instruction after processing is complete
If the interrupt system is globally enabldBEQS5 is en- _ o _
abled, and there are no higher priority requests pending, Restore théMASK to its original value byOPing the
control is transferred to the service routine pointed to by the Prévious mask from the stack
IREQ5 vector. ¢ ExecuteRET

Depending on the application, some simplification of the
Note: Software may modify thiREQ register at any time. Care above procedure may be possible.
should be taken when using any instruction that modifies
theIREQ register while interrupt sources are active. ThReRESET Conditions
software writeback always takes precedence over t
hardware. If a software writeback takes place on th

helMASK andIREQ registers initialize to0Oh onRESET.

PROGRAMMABLE OPTIONS

EPROM Protect. When selecting th®ISABLE EPROM  This option bit only affects the user’s ability to read the code
PROTECT/ENABLE TESTMODE option, the user can read and has no effect on the operation of the part in an appli-
the software code in the program memory. ZiLOG's intereation. ZiLOG tests the EPROM memory before customer
nal factory test mode, or any of the standard test mode metelivery whether or not thENABLE EPROM PRO-
ods, are useful for reading or verifying the code in the miTECT/DISABLE TESTMODE option is selected; ZiLOG
crocontroller when using an EPROM programmer. If theprovides a standard warranty for the part.
user should select tHENABLE EPROM PROTECT/DIS- :

o . System Clock Source. When selecting thBC OSCILLA-
ABLE TESTMODE option, itis not possible to read the cod R ENABLE option, the oscillator circuit on the micro-

using a tester, programmer, or any other standard methoc introller is configured to work with an external RC circuit.

Qts ae:] riisrlrj,lé’ ;‘Itlt_e(r)fulsstourrr::rplc(fetlﬁléerﬁ the EPROM MEMONphen selecting the Crystal/Other Clock Source option, the
y Y- oscillator circuit is configured to work with an external
crystal, ceramic resonator, or LC oscillator.
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WATCH-DOG TIMER

The Watch-Dog TimerWDT) is a retriggerable one-shot The WDT instruction should be executed often enough to
16-bit timer that resets the devi€é reaches its terminal provide some margin of time to allow tiDT registers to
count. ThelDT is driven by theXTAL2 clock pin. To pro- approachn. Because th&/DT time-out periods are rela-
vide the longer time-out periods required in applicationgiively long, awDT RESET occurs in the unlikely event that
the watch-dog timer is only updated every 64th clock cyclaheWDT times out on exactly the same cycle thaMHzT
When operating in thRUN or HALT modes, VDT time-  instruction is executed.

out reset is functionally equivalent to an interrupt vectoring‘f .
the PC tc0020H, and setting thevDT flag to1. Coming ESET clears both thevDT andSMR flags. AWDT time

—_— . t sets thaVDT fl nd theSTOP instruction sets th
out of RESET, theWDT is fully enabled with its time-out out sets thav ag, and theSTOP instruction sets the

- . . SMR flag. This function enables software to determine
value setat minimum, unless otherwise programmed during, ... - “4vDT time-out or a return frorSTOP mode oc-
the first instruction. Subsequent executions ofAHET in-

struction reinitialize the watch-dog timer registerai{and curred. Reading th&/DT andSMR flags does not reset the
C3h) to their initial values as defined by bils, D5, and flag to0; therefore, the user must clear the flag via software.

D4 of theTCTLHI register. Th&/DT cannot be disabled ex-
cept on the first cycle aft®ESET and when the device en- Note: Failure to clear th&éMR flag can result in unexpected
tersSTOP mode. behavior.

0C1 TCTLHI

D7 D6 D5 D4 D3 D2 D1 DO

Reserved (must be 0)

0 = STOP mode enabled
1 =STOP mode disabled*

D6 D5 D4 WDT TIMEOUT VALUE

0 Disabled
1 65,5636 TpC*
0 131,072 TpC
1 262,144 TpC
0 524,288 TpC
1 1,048,576 TpC
0 2,097,152 TpC
1 8,388,608 TpC

_ L O 000
N Y = P ¥ o)

(XTAL clocks to time-out)

1=WDT enabled in HALT mode*
*Designates the default value after RESET. 0 =WDT disabled in HALT mode

Figure 11. TCTLHI Register for Control of WDT
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STOP MODE (D3). Coming out ofRESET, the device

Note: TheWDT can only be disabled via software if the firstin- STOP mode is disabled. If an application requires use of
struction out of th&ESET performs this function. Logic STOP mode, bit D3 must be cleared immediately at leaving
within the device detects that it is in the process of exeRESET. If bit D3 is set, th&TOP instruction executes as a

cuting the first instruction after the processor lediss  NOP. If bit D3 is cleared, th8TOP instruction enterSTOP
SET. During the execution of this instruction, the uppery,qge.

five bits of theTCTLHI register can be written. After this

first instruction, hardware does not allow the upper fiveBits 2, 1 and 0. These bits are reserved and musbbe
bits of this register to be written.

Table 13. WDT Time-Out

TheTCTLHI bits for control of th&VDT are described be- Crystal Clocks* Time-Out Using
low: D6 D5 D4 to Timeout a 10-MHz Crystal

WDT Time Select (D6, D5, D4). Bits 6,5, and4determine 0 0 0  Disabled Disabled
the time-out period. Table 13 indicates the range of time®@ 0 1 65,536 TpC 6.55 ms
out values that can be obtained. The default valu@sof 0 1 0 131,072 TpC 13.11 ms
D5, andD4 are001, which sets th&/DT to its minimum 0 1 1 262,144 TpC 26.21 ms
time-out period when coming out BESET. 1 0 0 524,288 TpC 52.43 ms
. L . 1 0 1 1,048,576 TpC  104.86 ms
WDT During HALT (D7). This bit determines whether or . 1 5 2.097.152 TpC 20973 ms

not thewDT is active durindtiALT mode. A1 indicates ac-
tive duringHALT mode. A0 prevents th&DT from reset- 1 1 8388608TpC  838.86 ms

ting the part while halted. Coming OUtRESET. theWDT Note: *TpC is an XTAL clock cycle. The default at reset is 001.
is enabled duringlALT mode.

POWER-DOWN MODES

In addition to the standard RUN mode, the Z8Plus MCUent consumption. The two modes supportediader and
supports two Power-Down modes to minimize device cursTOP.

HALT MODE OPERATION

TheHALT mode suspends instruction execution and turndALT mode can be exited by servicing an external or inter-
off the internal CPU clock. The on-chip oscillator circuitnal interrupt. The first instruction executed is the interrupt
remains active so the internal clock continues to run and &ervice routine. At completion of the interrupt service rou-
applied to the timers and interrupt logic. tine, the user program continues from the instruction after

To entertHALT mode, the device only require$ALT in- the HALT instruction.

struction. It isnot necessary to executeN®P instruction  TheHALT mode can also be exited vi@BSET activation
immediately before thHALT instruction. or a Watch-Dog TimeM/DT) time-out. In these cases, pro-
7F HALT - enter HALT mode gram execution restarts@i20H, the reset restart address.

22 PRELIMINARY DS008700-Z8X0799



Z8PE002
ZiLOG Z8Plus OTP Microcontroller

STOP MIODE OPERATION

TheSTOP mode provides the lowest possible device standFhe Z8Plus provides a dedicated Stop-Mode Recovery
by current. This instruction turns off the on-chip oscillator(SMR) circuit. In this case, a low-level applied to input pin
and internal system clock. PBO (I/O Port B, bit 0) triggers a8MR. To use this mode,
To enter h&TOP mode,he Z6Plus only requieszor  ENPEDTLSIES SonTgu e a2 an it and e peci
instruction. Itisnotnecessary to execut®&@P instruction level onPBO must be held for a minimum p.ulse width
immediately before th8TOP instruction. \

Twsm- Program execution starts at addre@is, after the

6F STOP  :enter STOP mode POR delay.

TheSTOP mode is exited by any one of the following resetsNotes: 1. ThePB0 input, when used for Stop-Mode Recovery,

POR or a Stop-Mode Recovery source. At reset generation, does not initialize the control registers.
the processor always restarts the application program at ad- -
dress0020H, and theSTOP mode flag is set. Reading the TheSTOP mode currentigc,) is minimized when:
STOP mode flag does not clear it. The user must clear the * Vccis atthe low end of the device’s operating range
STOP mode flag with software. « Output current sourcing is minimized
« Allinputs (digital and analog) are at the Low or High

Note: Failure to clear th€ TOP mode flag can result in unde- rail voltages

fined behavior. 2. For detailed information about flag settings, see the

Z8Plus User’'s Manual
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CLOCK

The Z8Plus MCU derives its timing from on-board clock
circuitry connected to pin&TAL1 andXTAL2. The clock
circuitry consists of an oscillator, a glitch filter, and a di-
vide-by-two shaping circuit. Figure 12 illustrates the clock
circuitry. The oscillator’s input iXTAL1 and its output is
XTAL2. The clock can be driven by a crystal, a ceramic res:
onator, LC clock, or an external clock source.

By selecting th&C OSCILLATOR option in the graphical
user interface (GUI), the circuit may instead be driven by
an external Resistor and Capacite€) oscillator. Figure

13 illustrates this configuration. This design is limited to no
more than 4 MHz to restrict EMI noise.

Note: The reduced drive strength of this configuration also al-
lows the clock circuit to use a micropower-type crystal
(also known as a tuning fork) without reduction resis-

Note:
4 MHz max.

Glitch

Filter

Vss Pin

tors. Figure 13. Z8Plus in RC Oscillator Mode
('\:/IaCEiF§CLK)
XTAL1 Gliteh | 1, | 2%
Filter 2 (5 cycles
struction)
Timer
XTAL2 — *4 [T Clock (TCLK)
WDT
—1 8 [ Clock
Figure 12. Clock Circuit
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OSCILLATOR OPERATION

The Z8Plus MCU uses a Pierce oscillator with an internahcreases until the oscillator reaches a point where it ceases
feedback resistor (Figure 14). The advantages of this circui operate.

are low-cost, large output signal, low-power level in th
crystal, stability with respect #.c and temperature, and
low impedances (not disturbed by stray effects).

%For fast and reliable oscillator start-up over the manufac-
turing process range, the load capacitors should be sized as
low as possible without resulting in overtone operation.

r——— === == 7 Layout
| Z8Plus | . _
Vss Traces connecting crystal, caps, and the Z8Plus oscillator

l [> 7 pins should be as short and wide as possible to reduce par-

| I asitic inductance and resistance. The components (caps, the

| Vv, R Vo | crystal, and resistors) should be placed as close as possible

[ WA | to the oscillator pins of the Z8Plus.

Lo ————o0o—- The traces from the oscillator pins of the integrated circuit
XTAL1 XTAL2

Tl (IC) and the ground side of the lead caps should be guarded
I from all other traces (clock/.c, address/data lines, and

- C, =G, system ground) to reduce cross talk and noise injection.
—[— —l_ Guarding is usually accomplished by keeping other traces
and system ground trace planes away from the oscillator cir-

Figure 14. Pierce Oscillator with cuit, and by placing a Z8Plus devitgs ground ring around
Internal Feedback Circuit the traces/components. The ground side of the oscillator

lead caps should be connected to a single trace to the Z8Plus

_ , _ _ deviceVgg (GND) pin. It should not be shared with any other
One drawback to the Pierce oscillator is the requwementfgrystem

losses. The oscillator amplifies its own noise at start-up untj, ., ground noise injection into the oscillator (Figure 15).
it settles at the frequency that satisfies the gain/phase re-

guirementsA x B = 1; whereA = VO/VI is the gain of the |ndications of an Unreliable Design

amplifier, and = VI/VO is the gain of the feedback element. o _ ,

The total phase shift around the loop is forceal @60 de- There are two major indicators that are used in working de-
grees)V,y must be in phase with itself; therefore, the amSigns to determine their reliability over full lot and temper-
plifier/inverter provides a 180-degree phase shift, and th&{ure variations. They are:

feedback element is forced to provide the other 180-degr&tart-Up Time. If start-up time is excessive, or varies
phase shift. widely from unit to unit, there is probably a gain problem.
0‘{0 fix the problem, th€, andC, capacitors require reduc-

R1 is a resistive component placed from output to input Th lf inis eith t ad te at f
the amplifier. The purpose of this feedback i to bias the anf®": T"€ amplifier gain is either not adequate at frequency,
or the crystaR’s are too large.

plifier inits linear region and provide the start-up transition.
CapacitorC2, combined with the amplifier output resis- OUtPut Level. The signal at the amplifier output should

tance, provides a small phase shift. It also provides sonil m'”%.g?”;g?;”&gﬁéé? ;Tg:fste a?ﬁgiatﬁga;&"}:hge
attenuation of overtones. pimer. | up, g plitu

grows until clipping occurs. At that point, the loop gain is
CapacitorC,, combined with the crystal resistance, pro-effectively reduced to unity, and constant oscillation is
vides an additional phase shift. achieved. A signal of less than 2.5 volts peak-to-peak is an
indication that low gain can be a problem. Eit@gior C,
should be made smaller, or a low-resistance crystal should
be used.

Start-up time may be affected’f andC, are increased dra-
matically in size. AL, andC, increase, the start-up time
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OSCILLATOR OPERATION (Continued)

Circuit Board Design Rules and the internal system clock output should be separat-

The following circuit board design rules are suggested: ed as much as possible.

* To prevent induced noise, the crystal and load capaci-

tors should be physically located as close to the o
Z8Plus as possible. * Resistivity betweerXTAL1 or XTAL2 (and the other

pins) should be greater than 10 meg-Ohms.

Vcc power lines should be separated from the clock
oscillator input circuitry.

e Signal lines should not run parallel to the clock oscil-
lator inputs. In particular, the crystal input circuitry

| Z8Plus

—1 xTAL1 [17] |I

Z8Plus —

XTAL2 E——“—

o
o
o

[X] [X]

<
)
(%)

Vss

<

I
= 4
—
-
[ ]

cc
Clock Generator Circuit

Signals AB .
1l Board Design Example

(Parallel traces (Top View)
must be avoided)

Signal C

!
!

!

|

=1 1

XTAL'IEI |

E Z8Plus |
|

|

|

XTAL2

T
I
.

Figure 15. Circuit Board Design Rules

Crystals and Resonators Depending on the operation frequency, the oscillator may

require additional capacitor§, andC,, as illustrated in
igure 16 and Figure 17. The capacitance values are de-

pendent on the manufacturer’s crystal specifications.

Crystals and ceramic resonators (Figure 16) should exhi
the following characteristics to ensure proper oscillation:

Crystal Cut AT (crystal only)
Mode Parallel, fundamental mode
Crystal Capacitance <7pF
Load Capacitance 10pF < CL < 220 pF,
15 typical
Resistance 100 Ohms maximum
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tal/ceramic resonator manufacturer. Thyg can be in-
creased to decrease the amount of drive from the oscillator
Vss output to the crystal. It can also be used as an adjustment
to avoid clipping of the oscillator signal to reduce noise. The
XTAL1 XTAL2 Rg can be used to improve the start-up of the crystal/ceramic
resonator. The Z8Plus oscillator already locates an internal
é Rp shunt resistor in parallel to the crystal/ceramic resonator.

Z8Plus

Re

W
T ] 1
T c, T c, —[>o— XTAL1

Figure 16. Crystal/Ceramic Resonator Oscillator Z8Plus v
ss
N/C M XTAL2
XTAL1 Figure 18. External Clock

J L | Z8Plus

Figure 16, Figure 17, and Figure 18 recommend that the

Vss load capacitor ground trace connect directly to\tge

(GND) pin of the Z8Plus. This requirement assures that no

system noise is injected into the Z8Plus clock. This trace

C == should not be shared with any other components except at
T theVgg pin of the Z8Plus.

XTAL2

Fi 17. LC Clock
'gure C Cloc Note: A parallel-resonant crystal or resonator manufacturer

specifies a load capacitor value that is a series combination

In most cases, thep is 0 Ohms an@ is infinite. These of C; andC,, including all parasitics (PCB and holder).

specifications are determined and specified by the crys-
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LC OSCILLATOR

The Z8Plus oscillator can use an inductor capacitor oscil- 1/Cr = 1/C;+1/Cy
lator (LC) network to generate 2TAL clock (Figure 17). If C, = G
The frequency stays stable owgy and temperature. The 1/Cy = 2/C4
oscillation frequency is determined by the equation: Ci = 2Ct
1
Frequency = o1 LCy) 12 A sample calculation of capacitan€¢ andC, for 5.83-

MHz frequency and inductance value of 27 pH is displayed

whereL is the total inductance including parasitics, @ad as follows:
is the total series capacitance including parasitics. 1
5.83 (1076) =

Simple series capacitance is calculated using the equation
at the top of the next column.

21[27 (10) 11 /2

Cr=27.6 pF

Thus,C, =55.2 pF an®€, = 55.2 pF.

TIMERS

Two 8-bittimers, timer OT0) and timer 1T1) are available Width Modulator (PWM) timer. Two additional 8-bit tim-
to function as a pair of independent 8-bit standard timergrs {2 andT3) are provided, but they can only operate as
They may also be cascaded to function as a 16-bit Pulsere 16-bit standard timer.

0SC/8

Enable TCTLLO (D5)

Y

. — > |RQ5 (T23)
16-bit Down Counter

L

T3VAL T3AR T2AR T2VAL

| |

Internal Data Bus

Figure 19. 16-Bit Standard Timer
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Internal Data Bus

——> IRQ2 (T0)

)
E

'_

2

©

'g T1ARHI T1ARLO T1VAL 0SC/8

@©

n

<

o)

(Not used 8-bit —> IRQ2 (T1)
_______ in this mode) :> Down
Counter | Enable TCTLLO (D2-DO0)
8-bit  Le —— Enable TCTLLO (D2-DO0)
"""" (Not used :> Down
in this mode) Counter

)

£

'_

B

©

8 TOARHI TOARLO TOVAL 0SC/8

@©

n

2

0

Internal Data Bus
Figure 20. 8-Bit Standard Timers
Internal Data Bus
T1ARHI T1ARLO T1VAL

\/

\/

0SsC/8

! High Side > ——> |RQO
1 Edge Detect
T1 o TO > pwm Logic Roa
16-Bit Down Counter Low Side —>
TOUT
TOARHI TOARLO TOVAL

@

J

@

Internal Data Bus

Figure 21. 16-Bit Standard PWM Timer
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TIMERS (Continued)

0Co TCTLLO

D7 D6 D5 D4 D3 D2 D1 DO

TIMER STATUS
D2 D1 DO TO T TO1

Disabled Disabled
1 Enabled Disabled
0 Disabled Enabled
1 Enabled Enabled
0 Enabled*
1 Enabled* Disabled
0 Disabled Enabled*
1 Enabled* Enabled*

—as0O0-=00

NoOTE: (*) indicates auto-reload is active.

Reserved (must be 0)

1 =T23 16-Bit Timer Enabled with Auto-Reload Active
0=T2 and T3 Timers Disabled

Reserved (must be 0)

Note: Timer T01 is a 16-bit PWM Timer formed by cascading 8-bit timers
T1(MSB) and TO (LSB). T23 is a standard 16-bit timer formed
by cascading 8-bit timers T3 (MSB) and T2 (LSB).

Figure 22. TCTLLO Register

A pair of READ/WRITE registers is utilized for each 8-bit
timer. One register is defined to contain the auto-initializaNote: Unpredictable behavior can occur if the value updates at
tion value for the timer. The second register contains the the same time that the timer reaches

current value for the timer. When a timer is enabled, the tin

er decrements the value in its count register and continu€gnilarly, if user software changes the initialization value

decrementing until it reach@s An interrupt is generated, rgqister while the timer is active, the next time that the timer
and the contents of the auto-initialization register are Ojpaches. the timer initializes to the changed value.
tionally copied into the count value register. If auto-initial-

izationis not enabled, the timer stops counting when the ve
ue reaches. Control logic clears the appropriate contro|Note: Unpredic_table_ behavior can oceur if thg i_nitialization
register bit to disable the timer. This operation is referred value register is changed while the timer is in the process
to as aingle-shatlf auto-initialization is enabled, the timer of being initialized.

counts from the initialization value. Software must not at

tempt to use timer registers for any other function. The initialization value is determined by the exact timing
of theWRITE operation. In all cases, the Z8Plus assigns a

User software is allowei write to anWVRITE register at . o
any time; however, care should be taken if timer registel@gthe ?ngﬁ”gg\?vgifovfj\r:v:rﬁzlryaf:;n;% Zr:ea(\:rc%r:frgﬁre i
are updated while the timer is enabled. If software chang |sster bit for.a timer th’at is configured for single-shot o eE
the countvalue while the timerisin operation, the timercona-ltion the clearing of the contr%l bit overridges a softv?are
tinues counting from the updated value. ! : :

g P WRITE. A READ of either register can be conducted at any

time, with no effect on the functionality of the timer.
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If a timer pair is defined to operate as a single 16-bit entityzation value is composed of the concatenatiomMaRLO
the entire 16-bit value must reagtbefore an interrupt is andTOARLO. The second auto-initialization value is com-
generated. In this case, a single interrupt is generated, apolsed of the concatenationTofARHI andTOARHI. When
the interrupt corresponds to the even 8-bit timer. T01 times out, it alternately initializes its count value using
the Low auto-init pair, followed by the High auto-init pair.
Example: TimersT2 andT3 are cascaded to form a single 16- This functionality corresponds to a PWM. That is, THe
bit timer. The interrupt for the combined timer is interrupt defines the end of the High section of the wave-
defined to be generated by timi2 rather thaf3.  form, and thg0 interrupt marks the end of the Low portion
When a timer pair is specified to act as a single 16gf the PWM waveform.
bit timer, the even timer registers in the pair (timer
TO or T2) is defined to hold the timer's least The PWM begins counting with whatever data is held in the
significant byte. In contrast, the odd timer in the paircount registers. After this value expires, the first reload de-
holds the timer's most significant byte. pends on the state of tRB1 pin if Tgy mode is selected.

Otherwise, the Low value is applied first.

In parallel with the posting of the interrupt request, the inAfter the auto-initialization is completed, decrementing oc-
terrupting timer’s count value is initialized by copying thecurs for the number of counts defined byR&M_LO reg-
contents of the auto-initialization value register to the couristers. When decrementing again reachéiseT0 interrupt
value register. is asserted; and auto-init using #PM/M_HI registers oc-
curs. Decrementing occurs for the number of counts defined
Note: Any time that a timer pair is defined to act as a single 16t-)y f[hePWM_HI rgglsters until reaching. From thfare, the_
bit timer, the auto-reload function is performed automat-' | interruptiRQ2 is asserted, and the cycle begins again.
ically. The internal timers can be used to trigger external events

by toggling thePB1 output when generating an interrupt.
All 16-bit timers continue counting while their interrupt re- This functionality can only be achieved in conjunction with

quests are active and operate independently of each othé}€ Port unit defining the appropriate pin as an output signal
with the timer output special function enabled. In this mode,

If interrupts are disabled for a long period of time, it is posghe port output is toggled when the timer count reaches

sible for the timer to decrementaagain before its initial 5§ continues toggling each time that the timer times out.
interrupt is responded to. This condition is termed a degen-

erate case, and hardware is not required to detect it. Tout Mode

When the timer control register is'written, all timers t'hat al'fhe PortB special function regis@FBSFR (0D7H, Figure
enabled by th&RITE begin counting from the value in the 53y js ysed in conjunction with the Port B directional control
count register. In this case, an aL_Jto-lnltlallzatlon is not PelegistelPTBDIR (0D6; Figure 24) to configurs1 forToyt
formed. All timers canreceive an internal clocksourcempu(gloeratiOn fofT0. In order forToyr to function,PB1 must
only. Each enabled timer is updated everyXIAL clock 1o defined as an output line by settRERDIR bit 1 to 1.
cycle. Configured in this wayPB1 is capable of being a clock
If To andT1 are defined to work independently, then eactputput forT0, toggling thePB1 output pin on eacto time-
works as an 8-bit timer with a single auto-initialization reg-Out.

ister (TOARLO for T0, andT1ARLO for T1). Each timer as- ot end-of-count, the interrupt request linR@0), clocks a
serts its predefined interrupt when it times out, Opt'ona”¥ogglefIip-rop. The output of this flip-flop drives thgyyr
performing the auto-initialization function.Tb andT1are  |ie PB1. In all cases. whelo reaches its end-of-count
cascaded to form a single 16-bit timer, then the single 1§ iqggles to its opposite state (Figure 25). If, for exam-
bit timer is capable of performing as a Pulse-Width Mody e 19 is in Continuous Counting Mod&gr exhibits a
ulator (PWM). This timer is referred toa81to distinguish - 5q_nercent duty cycle output. If the timer pair is selected
it as having special functionality that is not available whera-l-m) as a PWM, the duty cycle depends on the High and
T0 andT1 act independently. Low reload values. At the end of each High ti@] tog-
WhenTo1 is enabled, it can use a pair of 16-bit auto-ini-gles Low. At the end of each Low tineB1 toggles HI.
tialization registers. In this mode, one 16-bit auto-initial-
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TIMERS (Continued)

0D7 PTBSFR

D7 D6 | D5 D4 D3 | D2 D1 | DO

—— 1=Enable Bit 0 as SMR input
0 = No special functionality

1 =Enable Bit 1 as TO output
0 = No special functionality

1 =Enable Bit 2 as IRQ2 input
0 = No special functionality

D4 D3 Comparator Interrupts

0 0 Disabled Disabled
0 1 Enabled Disabled
1
1

0 Disabled Enabled
1 Enabled Enabled

BIT 3: Comparator reference input
BIT 4: Comparator signal input/IRQ0/IRQ2

Reserved (must be 0)

Figure 23. PortB Special Function Register

0D6 PTBDIR

D7 D6 D5 D4 | D3 D2 D1 DO

1 = Bit n set as output
0 = Bit n set as input

Reserved (must be 0)

Figure 24. Port B Directional Control Register

IRQO — 3 2 —— ! PB1 }—p
(TO End-of-Count) ' Tout

Figure 25. Timer TO Output Through Toyt
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RESET CONDITIONS

After aRESET, the timers are disabled. See Table 8 for timer
control, value, and auto-initialization register status after
RESET.

1/0 PORTS

TheZ8Plusdedicates 14 lines to input and output. These line&ll pins exceptPB5 include push-pull CMOS outputs. In
are grouped into two ports known as Port A and Port B. Poatddition, the outputs of Port A on a bit-wise basis can be
Ais an 8-bit port, bit programmable as either inputs or outputsonfigured for open-drain operation.The ports operate on
Port B can be programmed to provide either standard i bit-wise basis. As such, the register values for/at a given
put/output, or the following special functiori®d output, bit position only affect the bit in question.

comparator inpuSMR input, and external interrupt inputs. Each portis defined by a set of four control registers (Figure 26).

PTASFR Bit n
N=0..7 |

PTADIR Bit n ®
N=0..7
PAO-PA7
:( ; oo PN
[ )
PTAOUT Bit n ®
N=0..7
PTAIN Bit n jJ:I'|
N=0.7 \I

Figure 26. Port A Configuration with Open-Drain Capability and Schmitt-Trigger

Directional Control and Special Function Table 14. 1/0 Ports Registers
Registers Register Address Identifier
Each port on thé8Plusfeatures a dedicated directional con- Port B Special Function 0D7H PTBSFR
trol register that determines (on a bit-wise basis) if a giveil®Rort B Directional Control  0D6H PTBDIR
port bit operates as input or output. Port B Output Value O0D5H PTBOUT
Each port on the Z8Plus features a special function regist&" B Input Value 0D4H PTBIN
(SFR) that, in conjunction with theirectional control reg- Port A Special Function  0D3H PTASFR
ister, implements (on a bit-by-bit basis) any special func-Port A Directional Control ~ 0D2H PTADIR
tionality that can be defined for each particular port bit. Port A Output Value ODTH PTAOUT
Port A Input Value 0DOH PTAIN

Input and Output Value Registers

Each port features an Output Value Register and an input
value register. For port bits configured as an input by means
of thedirectional control registethe input value register
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for that bit position contains the current synchronized inpuhe output pin. The opposite register bit for a given pin (the
value. output register bit for an input pin and the input register bit
for an output pin) holds their previous value. These bits are

For port bits configured as an output by means otithe not changed and do not exhibit any effect on the hardware.

rectional control registethe value held in the correspond-
ing bit of the Output Value Register is driven directly onto

READ/WRITE OPERATIONS

The control for each port is done on a bit-by-bit basis. AlUpdatesto the output register take effect based on the timing
bits are capable of operating as inputs or outputs, dependiafithe internal instruction pipeline; however, this timing is
on the setting of the portdirectional control registetf  referenced to the rising edge of the clock. The output reg-
configured as an input, each bit is provided a Schmitt-trigister can be read at any time, and returns the current output
ger. The output of the Schmitt-trigger is latched twice tosalue that is held. No restrictions are placed on the timing
perform a synchronization function, and the output of thef READs and/orWRITEs to any of the port registers with
synchronizer is fed to the port input register, which can beespect to the others.

read by software.

A WRITE to a port input register carries the effect of up-Note: Care should be taken when updating the directional con-
dating the contents of the input register, but subsequent  trol and special function registers.
READs do not necessarily return the same value that we

written. If the bitin question is defined as an input, the inpuly/hen updating a directional control register, the special
register for that bit position contains the current synchrognction register§FR) should first be disabled. If this pre-
nized input valueWRITEs to that bit position are overwrit- -5 sion is not taken, unpredicted events could occur as a re-
ten on the next clock cycle with the newly sampled inpui¢ of the change in the port I/O status. This precaution is
data. However, if the particular bitis programmed as an OUfspecially important when defining changes in Port B, as
put, the input register for that bit retains the software-Upge ynpredicted event referred to above could be one or
dated value. The port bits that are programmed as outPyre interrupts. Clearing of t1&FR register should be the

do not sample the value being driven out. first step in configuring the port, while setting 8&R reg-

Any bit in either port can be defined as an output by settinigter should be the final step in the port configuration pro-
the appropriate bit in théirectional control registem this ~ cess. To ensure unpredictable results, SRR register
instance, the value held in the appropriate bit of the port oushould not be written until the pins are being driven appro-
put register is driven directly onto the output pin. priately, and all initialization is completed.

Note: The preceding result does not necessarily reflect the actual
output value. If an external error is holding an output pin ei-
ther High or Low against the output driver, the software
READ returns theequestedvalue, not the actual state
caused by the contention. When a bit is defined as an output,
the Schmitt-trigger on the input is disabled to save power.

PORT A

Port A is a general-purpose port. Figure 27 features a blogkill or open-drain by setting the corresponding bit in the
diagram of Port A. Each of its lines can be independentlgpecial function registePTASFR, Figure 26).

programmed as input or output via the Pordifectional

control registe(PTADIR atOD2H) as seen in Figure 26. A Register 0D2H

bit set to a in PTADIR configures the corresponding bitin PTADIR Register

Port A as an output, while a bit clearedtoonfigures the
corresponding bit in Port A as an input.

) o . =
The input buffers are Schmitt-triggered. Bits programmed L_?“tpt”t
as outputs can be individually programmed as either push- = npu

|D7|D6|D5|D4|D3|D2|D1|D0|

Figure 27. Port A Directional Control Register
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PORT A REGISTER DIAGRAMS

Register ODOH

PTAIN

Port A Bit n current input value
(only updated for pins in input mode)

Figure 28. Port A Input Value Register

Port A Bit n currentoutput value

Figure 29. Port A Output Value Register

1 = Bit n set as an output
0 = Bit n set as an input

Figure 30. Port A Directional Control Register

D7 D6 D5 D4 D3 D2 D1 DO
Register OD1H PTAOUT

D7 D6 D5 D4 D3 D2 D1 DO
Register 0D2H PTADIR

D7 D6 D5 D4 D3 D2 D1 DO
Register 0OD3H PTASFR

D7 D6 D5 D4 D3 D2 D1 DO

1 = Bit n in open-drain mode
0 = Bit n in push-pull mode

Figure 31. Port A Special Function Register
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PORT B
Port B Description

Port B is a 6-bit (bidirectional), CMOS-compatible I/0 port. Special functionality is invoked via the Port B special func-
These six I/0 lines can be configured under software contrtibn register. Port B, bit 5, is an open-drain-only pin when
to be an input or output. Each bit is configuredin output mode. There is no high-side driver on the output
independently from the other bits. That is, one bit may bstage, nor is there any high-side protection device, because
set toINPUT while another bit is set tOUTPUT. PB5 acts as th&pp pin for EPROM programming mode.

In addition to standard input/output capability, five pins ofT E?hl::erir:]shggled;Ivna:gsgglace an external protection diode
Port B provide special functionality as indicated in Table 150 pin. 9 '

Table 15. Port B Special Functions

Port Input Special Output Special
Pin Function Function
PBO Stop Mode Recovery None
Input
PB1 None TO Output
PB2 IRQ3 None
PB3  Comparator None

Reference Input

PB4  Comparator Signal None
Input/IRQ1/IRQ4

Register 0D7H PTBSFR

D7 D6 D5 D4 D3 D2 D1 DO

1 = Enable PB0 as SMR Input
L——— 0 = No Special Functionality

1 = Enable PB1 as TO Output
0 = No Special Functionality

1 = Enable PB2 as IRQ3 Input
0 = No Special Functionality

1 = Analog Comparator on PB3 and PB4
0 = Digital Inputs on PB3 and PB4

PB4 Interrupts Enabled
PB4 Interrupts Disabled

1
0

Reserved (must be 0)

Figure 32. Port B Special Function Register
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PORT B—PIN 0 CONFIGURATION

PTBDIR Bit 0
PTBIN Bit 0 T \_l:rl
EII;/ISRET —— PTBSFR Bitooq
— SMR Flag
PTBDIR Bit 0 4
PBO
:( ); ——0— PIN
PTBOUT Bit 0 ® )

Figure 33. Port B Pin 0 Diagram

PTBDIR Bit 5 {>c !

PTBIN Bit 5 {I

Vee

ZS See Note

PTBDIR Bit 5 °® approx 200 kOhms

Y

PB5

@ PIN

PTBOUT Bit 5

Note: There is no high-side protection device. The user should always place an external protection diode as shown.

Figure 34. Port B Pin 5 Diagram

DS008700-Z8X0799 PRELIMINARY
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ZiLOG

PORT B—PIN 1 CONFIGURATION

PTBDIR Bit 1

PTBIN Bit 1

PTBDIR Bit 1

PB1

® PIN

PTBOUT Bit 1

xc<Z

TO Output

PTBSFR Bit 1

Figure 35. Port B Pin 1 Diagram
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PORT B—PIN 2 CONFIGURATION

PTBDIR Bit 2

PTBIN Bit 2 ] ﬁ

IRQ3 Edge Detect Logic
N 0
PTBSFR Bit 2

PTBDIR Bit 2 * :>o—ol:
PB2
S ; e o | PIN

) |

PTBOUT Bit 2 °
/77

Figure 36. Port B Pin 2 Diagram
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PORT B—PINS 3 AND 4 CONFIGURATION

PTBDIR Bit 4
PTBIN Bit 4
\-'TI *
_\_ M —
IRQ1 .
Edge Detect Logic U
IRQ4 7 X |—
PTBSFR Bit 4 —J AN IN
+
PTBSFR Bit 3 \ REF
PTBDIR Bit 3
PTBIN Bit 3

PTBDIR Bit 3 ® :>C>—Ol:
PB3
:( ); ¢ ® PIN

PTBOUT Bit 3 ® D}_li

ST

PTBDIR Bit 4
PB4

PIN
PTBOUT Bit 4 ® W

Figure 37. Port B Pins 3 and 4 Diagram
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PORT B CONTROL REGISTERS

Register 0D4H

PTBIN

D7

D6

D5

D4

D3

D2

D1

DO

Figure 38. Port B Input Value Register

Register 0D5H PTBOUT
D7 D6 D5 D4 D3 D2 D1 DO
Figure 39. Port B Output Value Register
Register 0D6H PTBDIR
D7 D6 D5 D4 D3 D2 D1 DO

Port B Bit n current input value
(only updated for pins in input mode)

Reserved (must be 0)

Port B Bit n current output value

Reserved (must be 0)

1 = Bit n set as output
0 = Bit n set as input

Reserved (must be 0)

Figure 40. Port B Directional Control Register
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ZiLOG

PORT B CONTROL REGISTERS (Continued)

Register 0D7H

PTBSFR

D7

D6

D5

D4

D3

D2

D1

DO

1 = Enable PB0 as SMR Input
0 = No Special Functionality

1 = Enable PB1 as TO Output
0 = No Special Functionality

1 = Enable PB2 as IRQ3 Input

0 = No Special Functionality

1 = Analog Comparator on PB3 and PB4
0 = Digital Inputs on PB3 and PB4

1 = PB4 Interrupts Enabled

0 = PB4 Interrupts Disabled

Reserved (must be 0)

Figure 41. Port B Special Function Register
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1/0 PORT RESET CONDITIONS

Full Reset overwrites the previously held data with the current sample

Port A and Port B output value registers are not affected b%}c the input pins.

RESET. OnRESET, the Port A and Port B special function registers

_— L re cleared to0h, which tivat Il port ial func-
ONnRESET, the Port A and Port B directional control reg-e.loig eared tooh, which deactivates all port special func

isters are cleared to all zeros, which defines all pins in bot
ports as inputs.

ONRESET. the di . | | . defi Il oi Note: TheSMR andWDT time-out events argot full device
NRESET, the directional control registers redefine all pins resets. The port control registers are not affected by ei-

as inputs, and the Port A and Port B input value registers  ier of these events.

ANALOG COMPARATOR

The device includes one on-chip analog comparator. PMWhen the analog comparator function is enabled, bit 4 of
PB4 features a comparator front end. The comparator refhe inputregisteris defined as holding the synchronized out-
erence voltage is on pRB3. put of the comparator, while bit 3 retains a synchronized

sample of the reference input.

Comparator Description _
If the interrupts folPB4 are enabled when the comparator

The on-chip comparator can process an analog signal @@ecial function is selected, the output of the comparator
PB4 with reference to the voltage 8B3. The analog func- generates interrupts.

tion is enabled by programming the Port B special function

register bits 3 and 4.

COMPARATOR OPERATION

The comparator output reflects the relationship between thg

analqg input to the reference input. If the voltage on the alor the CMOS voltage comparator input, the input offset current
alog input is higher than the voltage on the reference input,) is the leakage current of the CMOS input gate.

then the comparator output is at a High state. If the voltage

onthe analog inputis lower than the voltage on the referenébALT Mode

input, then the analog output is at a Low state. The analog comparator is functional durkyLT mode. If

the interrupts are enabled, an interrupt generated by the
comparator causes a return fréfALT mode.

V
ICR o STOP Mode
The usable voltage range for the positive input and

reference input is called the Comparator Input Commorhe analog comparator is disabled dusT@P mode. The
Mode Voltage RangeV{cg). comparator is powered down to prevent it from drawing any
current.

Comparator Definitions

Note: The comparator is not guaranteed to work if the input id-ow Voltage Protection. An on-board Voltage Compar-
outside of the/|c range. ator checks that theé.c is at the required level to ensure

correct operation of the device. A reset is globally driven

if Vcc is below the specified voltage (Low Voltage Protec-
Vorrser tion).

The absolute value of the voltage between the positive inp%e device functions normally at or above 3.0V under all

an;:l tr:e rﬁferencgtlrr]]puttrr]qured to ;nalre trleo(;?mtp\e/lrit(%nditions, and is guaranteed to function normally at supply
output voftage switch 1S the .omparator Inpu Setvo voltages above the Low Voltage Protection trip point. Be-

age Vorrser)- low 3.0V, the device functions normally until the Low Volt-
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COMPARATOR OPERATION (Continued)

age Protection trip poin¥/(y) is reached. The actual Low- Low-Voltage Protection is active RUN andHALT modes
Voltage Protection trip point is a function of process paenly, but is disabled iSTOP mode (Figure 42).
rameters.

Vee 3.00
Volts)

2.80

(A Typical Vyy
in RUN and

@ HALT modes

260 p——+——F——-tF+——-t+—-——-tp—-——-fp—-——-pF—-——FF-—-——t+-—-—

2.40

2.20

2.00

1.80

1.60

-60 -40 -20 0 20 40 60 80 100 120 140

Temperature (°C)

Figure 42. Voltage vs. Temperature
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INPUT PROTECTION
All /O pins feature diode input protection. There is a diodélowever, thé®B5 pin features only the input protection di-
from the I/O pad t&cc andVgg (Figure 43). ode, from the pad tdsg (Figure 44).
Vee
T PIN
1 PB5
PIN 9 1
Vss

ZS Figure 44. PB5 Pin Input Protection

The high-side input protection diode was removed on this
pin to allow the application of high voltage during the OTP

—_— programming mode.
Vss

For better noise immunity in applications that are exposed
Figure 43. 1/0 Pin Diode Input Protection to system EMI, a clamping diode\tgs from this pin should

be used to prevent entering the OTP programming mode or

to prevent high voltage from damaging this pin.
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PACKAGE INFORMATION

, . sympoL | MILLIMETER INCH
oo 1 e O o B v O v B o B o B | MIN MAX MIN MAX
H Al 051 | o081 | 020 | .032
q El A2 325 | 343 128 135
— | B 038 | 053 | 015 021
10 ] B 114 165 | 045 065
E c 623 | 038 | .009 015
0 D 2235 |2337 | 880 920
E 762 | 813 300 320
c El 622 | 648 | 245 | 55
2.54 TYP 100 TYP
oA eh 787 | 889 | 310 350
L 318 | 38t 125 150
ot 152 | 165 | .0s0 065
s 089 | 165 | 035 065
— B! T
! CONTROLLING DIMENSITNS : INCH
U L
Al
—~ s E B
Figure 45. 18-Pin DIP Package Diagram
D
¢ MILLIMETER INCH
9 ] 1 7F SMB0L TN MAX MIN MAX
H H H H F«i H H H H e T LA | 240 | 265 | 0094 | 0.104
L — t f Al 0.10 030 | 0.004 | 0.012
A2 2.24 2.44 | 0088 | 0.096
B 0.36 046 | 0014 | 0018
( ¢ ¢ 023 0.30 | 0.009 | 0.012
D | 1140 | 1175 | 0449 | 0.463
£ 7.40 7.60 0291 | 0.299
B 1,27 TYP 0.050 TYP
; P H 10.00 1065 | 0394 | 0.419
H H H H H H H H H h 0.30 050 | 0012 | 0.020
10 18 L 060 | 100 | 0.024 | 0039
a1 0.97 107 | 0038 | 0.042
- ‘ rQi
[ - L
A2 ¥ A L
Ll i S SRR
A1 .J L JL
SEATING PLANE 0-8 \.L

DETAIL A

Figure 46. 18-Pin SOIC Package Diagram
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T

ARRRARRARS

=/

<
JFVRRERITY
\—7‘_ 0::_2 ;ETAIL A

I

CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH.

CHHLH " ¢
H »I L *I L B SEATING PLANE

R VAN

DETAIL A

JL

oo

SYMBOL MILLIMETER INCH
MIN NOM MAX MIN NOM MAX

A 1.73 1.85 1.98 0.068 0.073 0.078
Al 0.05 0.13 0.21 0.002 0.005 0.008
A2 1.68 1.73 1.83 0.066 0.068 0.072
8 0.25 0.30 0.38 0.010 0.012 0.015
c 0.13 0.15 0.22 0.005 0.006 0.009
D 7.07 7.20 7.33 0.278 0.283 0.289
£ 5.20 5.30 5.38 0.205 0.209 0.212
@ 0.65 TvP 0.0256 TYP

H 7.65 7.80 7.90 0.301 0.307 0.311
L 0.56 0.75 0.94 0.022 0.030 0.037
" 0.74 0.78 0.82 0.029 0.031 0.032

Figure 47. 20-Pin SSOP Package Diagram
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ORDERING INFORMATION

Standard Temperature For_fast res_ults, contact your local ZiLQG sales office for
i assistance in ordering the part(s) required.
18-Pin DIP Z8PE002PZ010SC
18-Pin SOIC Z8PE002S572010SC
20-Pin SSOP Z8PE002HZ010SC Codes _
Extended Temperature Preferred Pack_age PZ = Plastic DIP
- Longer Lead Time SZ =S0IC
18-P!n DIP Z8PE002PZ010EC HZ = SSOP
18—P!n SOIC Z8PE002SZ010EC Speed 010 = 10 MHz
20-Pin SSOP Z8PE002CZ0T0EC Standard Temperature S =0°Cto +70°C
Extended Temperature E = -40°C to +105°C
Environmental Flow C = Plastic Standard
Example:

The Z8PE0O02PZ010SC is a 10-MHz DIP, 0°C to 70°C, with Plastic Standard Flow.

4 ZiLOG Prefix

8PE Z8Plus Product

002 Product Number

PZ Package Designation Code

010 Speed

SC Temperature and Environmental Flow

Pre-Characterization Product

The product represented by this document is newly introduceslith some aspects of the document may be found, either by
and ZiLOG has not completed the full characterization of th&iLOG or its customers in the course of further application and
product. The document states what ZiLOG knows about thisharacterization work. In addition, ZiLOG cautions that delivery

product at this time, but additional features or non-conformanamay be uncertain at times, due to start-up yield issues.

©1999 by ZILOG, Inc. All rights reserved. Information in this Except with the express written approval of ZiLOG, use of
publication concerning the devices, applications, or technologypformation, devices, or technology as critical components of
described is intended to suggest possible uses and may life support systems is not authorized. No licenses are conveyed,
superseded. ZiLOG, INC. DOES NOT ASSUME LIABILITY implicitly or otherwise, by this document under any intellectual
FOR OR PROVIDE A REPRESENTATION OF ACCURACY property rights.
OF THE INFORMATION, DEVICES, OR TECHNOLOGY
DESCRIBED IN THIS DOCUMENT. ZiLOG ALSO DOES ZILOG, Inc.
NOT ASSUME LIABILITY FOR INTELLECTUAL 910 East Hamilton Avenue, Suite 110
PROPERTY INFRINGEMENT RELATED IN ANY Campbell, CA 95008
MANNER TO USE OF INFORMATION, DEVICES, OR Telephone (408) 558-8500
TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. FAX 408 558-8300

Internet:http://www.zilog.com
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ZILOG:
Z8PEO02HZ010EG Z8PE002HZ010SG Z8PE002PZ010EG Z8PE002PZ010SG Z8PE002SZ010EG
Z8PE002SZ010SG



http://www.mouser.com/zilog
http://www.mouser.com/access/?pn=Z8PE002HZ010EG
http://www.mouser.com/access/?pn=Z8PE002HZ010SG
http://www.mouser.com/access/?pn=Z8PE002PZ010EG
http://www.mouser.com/access/?pn=Z8PE002PZ010SG
http://www.mouser.com/access/?pn=Z8PE002SZ010EG
http://www.mouser.com/access/?pn=Z8PE002SZ010SG

	Z8PE002
	Features
	General Description
	Pin Description
	Absolute Maximum Ratings
	Standard Test Conditions
	Capacitance
	DC Electrical Characteristics
	AC Electrical Characteristics
	Z8Plus�Core
	Reset
	Interrupt SourCes
	IREQ SOFTWARE INTERRUPT GENERATION
	Programmable Options
	Watch-Dog Timer
	Power-Down Modes
	Halt Mode Operation
	Stop Mode Operation
	Clock
	Oscillator Operation
	LC Oscillator
	Timers
	Reset Conditions
	I/O Ports
	Read/Write Operations
	Port A
	Port A Register Diagrams
	Port B
	Port B—Pin 0 Configuration
	Port B—Pin 1 Configuration
	Port B—Pin 2 Configuration
	Port B—Pins 3 and 4 Configuration
	Port B Control Registers
	I/O Port Reset Conditions
	Analog Comparator
	Comparator Operation
	Input Protection
	Package Information
	Ordering Information


