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Z8PE003
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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) . Op'_uon
Bits
PGM + Test *
Mode Logic |g
ADCLK
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Figure 2. EPROM Programming Mode Block Diagram
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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 DS007500-Z8X0399
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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)
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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.
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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.
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ZiLOG Z8Plus OTP Microcontroller

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 64KB of prsources. 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.

DS007500-Z8X0399 PRELIMINARY 15
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IREQ SOFTWARE INTERRUPT GENERATION

IREQ can be used to generate software interrupts by spellesting of Vectored Interrupts
ifying IREQ as the destination of any instruction referencin%
the Z8Plus Standard Register File. These software inter-- L o .
rupts 6WI) are controlled in the same manner as hardwarl® interrupt a lower priority request. To initiate vectored in-

generated requests. In other words]ihasK controls the terrupt nest_mg, per_form the following steps during the in-
enabling of eacSWI. terrupt service routine:

- . PUSH the oldIMASK on th k
To generate 8WI, the request bit ifREQ is set by the fol- USH the oldIMASK on the stac
lowing statement: * LoadIMASK with a new mask to disable lower prior-

ity interrupts

esting vectored interrupts allows higher priority requests

OR IREQ,#NUMBER

. . . . . e Execute arkl instruction
The immediate data variablUMBER, has al in the bit

position corresponding to the required levesfl. Forex- °  Proceed with interrupt processing
ample, arBWI must be issued when &8EQ5 occurs. Bit « Execute @I instruction after processing is complete

5 of NUMBER must have a value of * Restore th&MASK to its original value byOPing the
OR IREQ, #00100000B previous mask from the stack

If the interrupt system is globally enabl¢BEQ5 is en- * EXxecutelRET

abled, and there are no higher priority requests pending,. o ging on the application, some simplification of the
control is transferred to the service routine pointed to by thgy o\ procedure may be possible

IREQ5 vector.
RESET Conditions

Note: Software may modify thiREQ register at any time. Care The|\ASK andIREQ registers initialize t00h ONRESET.
should be taken when using any instruction that modifies

theIREQ register while interrupt sources are active. The
software writeback always takes precedence over the
hardware. If a software writeback takes place on the
same cycle as an interrupt source tries to SHRED bit,

the new interrupt is lost.

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 metlelivery whether or not thENABLE EPROM PRO-

ods, are useful for reading or verifying the code in the mTECT/DISABLE TESTMODE option is selected; ZiILOG
crocontroller when using an EPROM programmer. If theprovides a standard warranty for the part.

user should select tENABLE EPROM PROTECT/DIS- o 401 clock Source. When selecting thBC OSCILLA-

ABLE TESTMODE option, itis not possible toread the COdeT 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.

As a result, ZILOG is unable to test the EPROM MEMONY\hen selecting the Crystal/Other Clock Source option, the

at any time after customer delivery. . o= . .
y y oscillator circuit is configured to work with an external
crystal, ceramic resonator, or LC oscillator.
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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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ZiLOG Z8Plus OTP Microcontroller

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

DS007500-Z8X0399 PRELIMINARY 25
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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.

Vce power lines should be separated from the clock

* To prevent induced noise, the crystal and load capaci- oscillator input circuitry.

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

* Signal lines should not run parallel to the clock oscil- pins) should be greater than 10 meg-Ohms.

lator inputs. In particular, the crystal input circuitry

Z8PI
—{q  xmau [T I " e —
. 1
—1
Z8Plus
T X1 ﬂ
—
XTAL2 E——“— %
C,
Vss E T
Clock Generator Circuit

Signals AB .
1l Board Design Example

(Parallel traces (Top View)
must be avoided)

Signal C

|

|

|

|

XTAL1[17] :
L] zspius | —

|

|

|

|

[

|
|
XTAL2 E:i—| —

Figure 15. Circuit Board Design Rules

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

. . . requir itional itor n illustr in
Crystals and ceramic resonators (Figure 16) should exhlq._ﬁqu e additional capacitor€, andC;, as illustrated

) . . . Figure 16 and Figure 17. The capacitance values are de-
the following characteristics to ensure proper oscnlatlon.pendent on the manufacturer's crystal specifications.

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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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

32 PRELIMINARY DS007500-Z8X0399



Z8PE003
ZiLOG Z8Plus OTP Microcontroller

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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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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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 V,,
2.60 __________________________CAD____ in RUN and

HALT modes
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. Typical Low Voltage Protection 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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