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Figure 2. Counter/Timers Diagram

Pin Description

The pin configuration for the 20-pin PDIP/SOIC/SSOP is illustrated in Figure 3
and described in Table 3. The pin configuration for the 28-pin PDIP/SOIC/SSOP
are depicted in Figure 4 and described in Table 4. The pin configurations for the
40-pin PDIP and 48-pin SSOP versions are illustrated in Figure 5, Figure 6, and
described in Table 5.

For customer engineering code development, a UV eraseable windowed cerdip
packaging is offered in 20-pin, 28-pin, and 40-pin configurations. ZiLOG does not
recommend nor guarantee these packages for use in production.

PS023702-1004 Preliminary Pin Description
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Absolute Maximum Ratings

Stresses greater than those listed in Table 7 might cause permanent damage to
the device. This rating is a stress rating only. Functional operation of the device at
any condition above those indicated in the operational sections of these specifica-
tions is not implied. Exposure to absolute maximum rating conditions for an
extended period might affect device reliability.

Table 6. Absolute Maximum Ratings

Parameter Minimum Maximum Units Notes
Ambient temperature under bias 0 +70 C

Storage temperature —65 +150 C

Voltage on any pin with respect to Vgg -0.3 +5.5 \% 1
Voltage on Vpp pin with respect to Vgg -0.3 +3.6 \Y

Maximum current on input and/or inactive output pin -5 +5 HA

Maximum output current from active output pin -25 +25 mA

Maximum current into Vpp or out of Vgg 75 mA

Notes:

This voltage applies to all pins except the following: Vpp, P32, P33 and RESET.

Standard Test Conditions

PS023702-1004

The characteristics listed in this product specification apply for standard test con-
ditions as noted. All voltages are referenced to GND. Positive current flows into
the referenced pin (see Figure 7).

From Output
Under Test o L4

@IT —— 150pF

Figure 7. Test Load Diagram

Preliminary Absolute Maximum Ratings
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Figure 9. Port 0 Configuration

Port 1 (P17—P10)

Port 1 (see Figure 10) Port 1 can be configured for standard port input or output
mode. After POR, Port 1 is configured as an input port. The output drivers are
either push-pull or open-drain and are controlled by bit D1 in the PCON register.

) Note: The Port 1 direction is reset to be input following an SMR.
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Figure 10. Port 1 Configuration

Port 2 (P27-P20)

Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port (see Figure 11). These
eight I/O lines can be independently configured under software control as inputs
or outputs. Port 2 is always available for I/0O operation. A mask option is available
to connect eight pull-up transistors on this port. Bits programmed as outputs are
globally programmed as either push-pull or open-drain. The POR resets with the
eight bits of Port 2 configured as inputs.

Port 2 also has an 8-bit input OR and AND gate, which can be used to wake up
the part. P20 can be programmed to access the edge-detection circuitry in
demodulation mode.

PS023702-1004
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Figure 12. Port 3 Configuration

Two on-board comparators process analog signals on P31 and P32, with refer-
ence to the voltage on Prefl and P33. The analog function is enabled by program-
ming the Port 3 Mode Register (bit 1). P31 and P32 are programmable as rising,
falling, or both edge triggered interrupts (IRQ register bits 6 and 7). Prefl and P33
are the comparator reference voltage inputs. Access to the Counter Timer edge-
detection circuit is through P31 or P20 (see “T8 and T16 Common Functions—
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CTR1(0D)01H" on page 33). Other edge detect and IRQ modes are described in

Table 11.

Note: Comparators are powered down by entering Stop Mode. For
P31-P33 to be used in a Stop Mode Recovery (SMR) source,

these inputs must be placed into digital mode.

Table 11. Port 3 Pin Function Summary

Pin I/O Counter/Timers Comparator Interrupt
Prefl/P30 IN RF1

P31 IN IN AN1 IRQ2
P32 IN AN2 IRQO
P33 IN RF2 IRQ1
P34 ouT T8 AO1

P35 ouT T16

P36 ouT T8/16

P37 ouT AO2

P20 I/0 IN

Port 3 also provides output for each of the counter/timers and the AND/OR Logic
(see Figure 13). Control is performed by programming bits D5-D4 of CTR1, bit 0
of CTRO, and bit 0 of CTR2.

Preliminary
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Location of 32768 Not Accessible

first Byte of On-Chip
instruction ROM
executed
after RESET 12 Reset Start Address
1 IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
7 IRQ3
Interrupt Vector
(Lower Byte) 6 IRQ3
5 [~ IRQ2
4 = IRQ2
Interrupt Vector _—
(Upper Byte) 3 IRQ1
2 IRQ1
1 IRQO
0 IRQO

Figure 14. Program Memory Map (32K OTP)

Expanded Register File

The register file has been expanded to allow for additional system control regis-
ters and for mapping of additional peripheral devices into the register address
area. The z8® register address space (RO through R15) has been implemented
as 16 banks, with 16 registers per bank. These register groups are known as the

PS023702-1004 Preliminary Functional Description
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Counter/Timer2 LS-Byte Hold Register—TC16L(D)06H

Field

Bit Position

Description

T16_Data_LO

[7:0]

R/W Data

Counter/Timer8 High Hold Register—TC8H(D)05H

Field

Bit Position

Description

T8_Level_HI

[7:0]

R/W Data

Counter/Timer8 Low Hold Register—TC8L(D)04H

Field

Bit Position

Description

T8 Level LO

[7:0]

R/W Data

CTRO Counter/Timer8 Control Register—CTRO(D)00H

Table 12 lists and briefly describes the fields for this register.

Table 12. CTRO(D)0OH Counter/Timer8 Control Register

Field Bit Position Value Description
T8 _Enable 7----- R/W o* Counter Disabled
1 Counter Enabled
0 Stop Counter
1 Enable Counter
Single/Modulo-N -6------- R/W 0 Modulo-N
1 Single Pass
Time_Out --5-nmee- R/W 0 No Counter Time-Out
1 Counter Time-Out Occurred
0 No Effect
1 Reset Flag to 0
T8 Clock ---43--- R/W 00 SCLK
01 SCLK/2
10 SCLK/4
11 SCLK/8
Capture INT_Mask - 2-- R/W 0 Disable Data Capture Interrupt
1 Enable Data Capture Interrupt

PS023702-1004
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) Note: The letter h denotes hexadecimal values.
Transition from O to FFh is not a timeout condition.

A Caution: Using the same instructions for stopping the counter/timers
and setting the status bits is not recommended.

Two successive commands are necessary. First, the counter/timers must be
stopped. Second, the status bits must be reset. These commands are required
because it takes one counter/timer clock interval for the initiated event to actually
occur. See Figure 21 and Figure 22.

TC8H
Counts

N N

Counter Enable Command; T8_OUT Toggles;
T8_OUT Switches to Its Timeout Interrupt
Initial Value (CTR1 D1)

Figure 21. T8_OUT in Single-Pass Mode

T8_OUT Toggles

T8_OUT)\ TC8L \A
\\

Counter Enable Command; Timeout Timeout
T8_OUT Switches to Its Interrupt Interrupt
Initial Value (CTR1 D1)

Figure 22. T8 _OUT in Modulo-N Mode

T8 Demodulation Mode

The user must program TC8L and TC8H to rrH. After T8 is enabled, when the first
edge (rising, falling, or both depending on CTR1, D5; D4) is detected, it starts to
count down. When a subsequent edge (rising, falling, or both depending on
CTR1, D5; D4) is detected during counting, the current value of T8 is comple-
mented and put into one of the capture registers. If it is a positive edge, data is put

PS023702-1004 Preliminary Functional Description
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into LOS; if it is a negative edge, data is put into HI8. From that point, one of the
edge detect status bits (CTR1, D1; DO0) is set, and an interrupt can be generated if
enabled (CTRO, D2). Meanwhile, T8 is loaded with Frh and starts counting again.
If T8 reaches 0, the timeout status bit (CTRO, D5) is set, and an interrupt can be
generated if enabled (CTRO, D1). T8 then continues counting from FrH (see

Figure 23 and Figure 24).
( T8 (8-Bit) )
Count Capture

T8 Enable
Set by User

No

A

No Edge Present

What Kind
of Edge

T8 LO8 T8 HI8

Positive Negative

FFh T8

Figure 23. Demodulation Mode Count Capture Flowchart
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T8 (8-Bit)
Demodulation Mode

T8 Enable
CTRO, D7

Yes

FFH—> TC8

First
Edge Present

A

No

Disable TC8 Enable TC8
A

T8_Enable

No Bit Set

No
Edge Present

T8 Timeout

Set Edge Present Status
Bit and Trigger Data
Capture Int. If Enabled

Set Timeout Status
Bit and Trigger
Timeout Int. If Enabled

!

Continue Counting

Figure 24. Demodulation Mode Flowchart
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. Do not load these registers at the time the values are to be
A Caution: . : .
loaded into the counter/timer to ensure known operation.
An initial count of 1 is not allowed. An initial count of O
causes T16 to count from O to FFFFH to FFFEH. Transition
from O to FFFFH is not a timeout condition.

—TC16H*256+TC16L Counts—»

s J

) [
“Counter Enable” Command T16_OUT Toggles,
T16_OUT Switches to Its Timeout Interrupt
Initial Value (CTR1 DO)

Figure 26. T16_OUT in Single-Pass Mode

TC16H*256+TC16L TC16H*256+TC16L

TC16_OUT TC16H*256+TC16L
| \ A
“Counter Enable” Command, T16_OUT Toggles, T16_OUT Toggles,

T16_OUT Switches to Its Timeout Interrupt Timeout Interrupt
Initial Value (CTR1 DO)

Figure 27. T16_OUT in Modulo-N Mode

T16 DEMODULATION Mode

The user must program TC16L and TC16H to rrH. After T16 is enabled, and the
first edge (rising, falling, or both depending on CTR1 D5; D4) is detected, T16
captures HI16 and LO16, reloads, and begins counting.

If D6 of CTR21s O

When a subsequent edge (rising, falling, or both depending on CTR1, D5; D4) is
detected during counting, the current count in T16 is complemented and put into
HI16 and LO16. When data is captured, one of the edge detect status bits (CTR1,
D1, DO) is set, and an interrupt is generated if enabled (CTR2, D2). T16 is loaded
with FFFFH and starts again.

This T16 mode is generally used to measure space time, the length of time
between bursts of carrier signal (marks).

PS023702-1004 Preliminary Functional Description
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During PING-PONG Mode

The enable bits of T8 and T16 (CTRO, D7; CTR2, D7) are set and cleared alter-
nately by hardware. The timeout bits (CTRO, D5; CTR2, D5) are set every time the
counter/timers reach the terminal count.

Timer Output

The output logic for the timers is illustrated in Figure 29. P34 is used to output T8-
OUT when DO of CTRO is set. P35 is used to output the value of TI6-OUT when
DO of CTR2 is set. When D6 of CTR1 is set, P36 outputs the logic combination of
T8-OUT and T16-OUT determined by D5 and D4 of CTR1.

Interrupts

The Z8 GP™ OTP MCU Fanmily features six different interrupts (Table 16). The
interrupts are maskable and prioritized (Figure 30). The six sources are divided as
follows: three sources are claimed by Port 3 lines P33-P31, two by the counter/
timers (Table 16) and one for low voltage detection. The Interrupt Mask Register
(globally or individually) enables or disables the six interrupt requests.

The source for IRQ is determined by bit 1 of the Port 3 mode register (P3M).
When in digital mode, Pin P33 is the source. When in analog mode the output of
the Stop mode recovery source logic is used as the source for the interrupt. See
Figure 35, Stop Mode Recovery Source, on page 57.

Preliminary Functional Description
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The device’s on-chip oscillator has a high-gain, parallel-resonant amplifier, for
connection to a crystal, ceramic resonator, or any suitable external clock source
(XTAL1 = Input, XTAL2 = Output). The crystal must be AT cut, 1 MHz to 8 MHz
maximum, with a series resistance (RS) less than or equal to 100 Q. The on-chip
oscillator can be driven with a suitable external clock source.

The crystal must be connected across XTAL1 and XTALZ2 using the recommended
capacitors (capacitance greater than or equal to 22 pF) from each pin to ground.

C1

Cc2

Crystal

:

[]

T

C1,C2=33pF TYP *

f=8 MHz

XTAL1

XTAL2

* Preliminary value including pin parasitics

PS023702-1004

Figure 31. Oscillator Configuration

—>—

XTAL1

XTAL2

External Clock

XTAL1

XTAL2

Ceramic Resonator f = 8MHz
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Interrupt Group Priority
000 Reserved
001C>A>B
010A>B>C
011A>C>B
100B>C>A
101C>B>A
110B>A>C
111 Reserved

IRQ1, IRQ4, Priority
(Group C)

0: IRQ1 > IRQ4

1. IRQ4 > IRQ1

IRQO, IRQ2, Priority
(Group B)

0: IRQ2 > IRQO

1: IRQO > IRQ2

IRQ3, IRQ5, Priority
(Group A)

0: IRQ5 > IRQ3

1: IRQ3 > IRQ5

Reserved; must be 0

Figure 51. Interrupt Priority Register (FO9H: Write Only)

PS023702-1004 Preliminary
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SYWBOL | MILLMETER INCH

MN | MAX MIN MAX

Al 038 | 081 | 015 | .03

20 " A2 3.25 3.68 128 145
I S S e Y e e Y e Y B 041 | 051 | 016 | .02
B 147 | 157 | 058 | 062

c 020 | 030 | 008 | 012
) £l 2565 | 266 | 1.010 | 1.030
E 749 | 826 | 295 | 325

£l 610 | 6.65 | 240 | 262

‘—1"—"—"—"—"—"—"—"—"?' = 2.54 BSC 100 BSC
A 787 | 914 | 310 | .360

0 L 318 | 343 | 125 | 135

a1 142 | 165 | 056 | 065

S 152 | 165 | 060 | .065

E CONTROLLING DIMENSIONS : INCH
__‘iw

g o f —a—

Figure 59. 20-Pin PDIP Package Diagram

D
MILLIMETER INCH
20 1 SYMBOL MIN MAX MIN MAX
H H H H H H H H H H A 2.40 265 094 104
M 0.10 0.30 004 012
A2 2.24 2.44 .088 096
B 0.36 0.46 014 018
¢ 0.23 0.30 009 012
> £ D 12.60 12.95 .496 510
E 7.40 7.60 291 299
O 1.27 BSC 050 BSC
- H 10.00 10.65 394 419
H H H H H H H H H H h 0.30 0.40 012 .016
OPTIONAL 1 10 L 0.60 1.00 024 .039
P1 IDENTIFIER Q1 0.97 1.07 .038 042

‘ t
e o T
A2 T oA CONTROLLING DIMENSIONS : MM
:'= Rl LEADS ARE COPLANAR WITHIN .004 INCH.
—l—l— ]
A B SEATING PLANE 1
[c]

(€] 0-8'

DETAIL A

Figure 60. 20-Pin SOIC Package Diagram
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