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\/
P25 1 20 g P24
P26 O 2 19 g P23
P27 o 3 20-Pin 18 | P22
P07 OQ 4 PDIP 17 g P21
Vpp 5 SoIC 16 g P20
XTAL2 o 6 SSoP 15 B Vgg
XTALL ] 7 CDIP* 14 b Po1
P31 8 13 P PO00/Prefl/P30
P32 9 12 B P36
P33 O 10 11 g P34
Figure 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration

Table 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Identification

Pin # Symbol Function Direction

1-3 pP25-pP27 Port 2, Bits 5,6,7 Input/Output

4 P07 Port 0, Bit 7 Input/Output

5 Vpp Power Supply

6 XTAL2 Crystal Oscillator Clock Output

7 XTAL1 Crystal Oscillator Clock Input

8-10 P31-P33 Port 3, Bits 1,2,3 Input

11,12 P34. P36 Port 3, Bits 4,6 Output

13 P0O0/Prefl/P30 Port 0, Bit 0/Analog reference input Input/Output for POO
Port 3 Bit 0 Input for Prefl/P30

14 PO1 Port 0, Bit 1 Input/Output

15 Vgg Ground

16-20 P20-P24 Port 2, Bits 0,1,2,3,4 Input/Output

) Note: *Windowed Cerdip. These units are intended to be used for
engineering code development only. ZiLOG does not
recommend/guarantee this package for production use.

PS023702-1004
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AC Characteristics
Figure 8 and Table 10 describe the Alternating Current (AC) characteristics.
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Figure 8. AC Timing Diagram
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Table 10.AC Characteristics
Tp=0°C to +70°C Watch-Dog
8.0MHz Timer
Mode
Register
No Symbol Parameter Vee Minimum  Maximum Units Notes (D1, DO)
1 TpC Input Clock Period 2.0-3.6 121 DC ns 1
2 TrC,TfC Clock Input Rise and 2.0-3.6 25 ns 1
Fall Times
TwC Input Clock Width 2.0-3.6 37 ns 1
4  TwTinL Timer Input 2.0 100 ns 1
Low Width 3.6 70
5 TwTinH Timer Input High 2.0-3.6 3TpC 1
Width
6 TpTin Timer Input Period 2.0-3.6 8TpC 1
7  TrTin,TfTin Timer Input Rise and 2.0-3.6 100 ns 1
Fall Timers
8 TwiL Interrupt Request 2.0 100 ns 1,2
Low Time 3.6 70
9 TwlH Interrupt Request 2.0-3.6 5TpC 1,2
Input High Time
10 Twsm Stop-Mode 2.0-3.6 12 ns 3
Recovery Width
Spec 10TpC 4
11 Tost Oscillator 2.0-3.6 5TpC 4
Start-Up Time
12 Twdt Watch-Dog Timer 2.0-3.6 5 ms 0,0
Delay Time 2.0-3.6 10 ms 0,1
2.0-3.6 20 ms 1,0
2.0-3.6 80 ms 1,1
13 Tpor Power-On Reset 2.0-3.6 2.5 10 ms

Notes:

1. Timing Reference uses 0.9 V¢ for a logic 1 and 0.1 V¢ for a logic 0.
2. Interrupt request through Port 3 (P33—-P31).

3.SMR-D5=1.

4. SMR - D5 = 0.

PS023702-1004 Preliminary
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Comparator Inputs

In analog mode, P31 and P32 have a comparator front end. The comparator refer-
ence is supplied to P33 and Prefl. In this mode, the P33 internal data latch and its
corresponding IRQ1 are diverted to the SMR sources (excluding P31, P32, and
P33) as indicated in Figure 12 on page 20. In digital mode, P33 is used as D3 of
the Port 3 input register, which then generates IRQ1.

) Note: Comparators are powered down by entering Stop Mode. For
P31-P33 to be used in a Stop Mode Recovery source, these
inputs must be placed into digital mode.

Comparator Outputs

These channels can be programmed to be output on P34 and P37 through the
PCON register.

RESET (Input, Active Low)

Reset initializes the MCU and is accomplished either through Power-On, Watch-
Dog Timer, Stop Mode Recovery, Low-Voltage detection, or external reset. During
Power-On Reset and Watch-Dog Timer Reset, the internally generated reset
drives the reset pin Low for the POR time. Any devices driving the external reset
line must be open-drain to avoid damage from a possible conflict during reset con-
ditions. Pull-up is provided internally.

When the Z8 GP™ asserts (Low) the RESET pin, the internal pull-up is disabled.
The Z8 GP™ does not assert the RESET pin when under VBO.

) Note: The external Reset does not initiate an exit from STOP mode.

Functional Description

This device incorporates special functions to enhance the z8® functionality in
consumer and battery-operated applications.

Program Memory

This device addresses up to 32KB of OTP memory. The first 12 Bytes are
reserved for interrupt vectors. These locations contain the six 16-bit vectors that
correspond to the six available interrupts.

RAM
This device features 256B of RAM. See Figure 14.

PS023702-1004 Preliminary Functional Description
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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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Timers

PS023702-1004

T8_Capture_HI—HI8(D)OBH

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register holds the number of counts when the input signal is 1.

Field Bit Position Description
T8 Capture_HIl [7:0] R/W Captured Data - No Effect

T8_Capture_LO—L08(D)0OAH

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register holds the number of counts when the input signal is 0.

Field Bit Position Description
T8 Capture_LO [7:0] R/W Captured Data - No Effect

T16_Capture_HI—HI16(D)09H

This register holds the captured data from the output of the 16-bit Counter/
Timerl6. This register holds the MS-Byte of the data.

Field Bit Position Description
T16_Capture_HI [7:0] R/W Captured Data - No Effect

T16_Capture_LO—L016(D)08H

This register holds the captured data from the output of the 16-bit Counter/
Timer16. This register holds the LS-Byte of the data.

Field Bit Position Description

T16_Capture_LO [7:0] R/W Captured Data - No Effect

Counter/Timer2 MS-Byte Hold Register—TC16H(D)07H

Field Bit Position Description
T16_Data_ HI [7:0] R/W Data

Preliminary Functional Description
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Capture_INT_Mask

Set this bit to allow an interrupt when data is captured into either LO8 or HI8 upon
a positive or negative edge detection in demodulation mode.

Counter_INT_Mask

Set this bit to allow an interrupt when T8 has a timeout.

P34 Out

This bit defines whether P34 is used as a hormal output pin or the T8 output.

T8 and T16 Common Functions—CTR1(0D)01H
This register controls the functions in common with the T8 and T16.

Table 13 lists and briefly describes the fields for this register.

Table 13.CTR1(0D)01H T8 and T16 Common Functions

Field Bit Position Value Description
Mode R R/W 0% Transmit Mode
Demodulation Mode
P36_Out/ -6------ R/W Transmit Mode
Demodulator_Input 0* Port Output
1 T8/T16 Output
Demodulation Mode
0 P31
1 P20
T8/T16_Logic/ --54---- R/W Transmit Mode
Edge _Detect 00** AND
01 OR
10 NOR
11 NAND
Demodulation Mode
00** Falling Edge
01 Rising Edge
10 Both Edges
11 Reserved

PS023702-1004 Preliminary Functional Description
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Table 13.CTR1(0D)01H T8 and T16 Common Functions (Continued)

Field Bit Position Value Description
Transmit_Submode/ ----32-- R/W Transmit Mode
Glitch_Filter 00* Normal Operation
01 Ping-Pong Mode
10 T16 Out=0
11 T16_Out=1
Demodulation Mode
00* No Filter
01 4 SCLK Cycle
10 8 SCLK Cycle
11 Reserved
Initial T8_ Out/ ~ —----- 1- Transmit Mode
Rising Edge R/W 0% T8_OUT is 0 Initially
1 T8_OUT is 1 Initially
Demodulation Mode
R 0* No Rising Edge
1 Rising Edge Detected
w 0 No Effect
1 Reset Flag to 0
Initial T16 Out/  ------- 0 Transmit Mode
Falling_Edge R/W 0% T16_OUT is O Initially
1 T16_OUT is 1 Initially
Demodulation Mode
R 0* No Falling Edge
1 Falling Edge Detected
w 0 No Effect
1 Reset Flag to 0
Note:

*Default at Power-On Reset.
**Default at Power-On Reset.Not reset with Stop Mode recovery.

PS023702-1004

Mode

If the result is O, the counter/timers are in TRANSMIT mode; otherwise, they are in
DEMODULATION mode.

P36_Out/Demodulator_Input

In TRANSMIT Mode, this bit defines whether P36 is used as a normal output pin
or the combined output of T8 and T16.

In DEMODULATION Mode, this bit defines whether the input signal to the
Counter/Timers is from P20 or P31.

If the input signal is from Port 31, a capture event may also generate an IRQ2
interrupt. To prevent generating an IRQ2, either disable the IRQ2 interrupt by
clearing its IMR bit D2 or use P20 as the input.

Preliminary Functional Description
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In Demodulation Mode, when set to 0, T16 captures and reloads on detection of
all the edges. When set to 1, T16 captures and detects on the first edge but
ignores the subsequent edges. For details, see the description of T16 Demodula-
tion Mode on page 45.

Time_Out

This bit is set when T16 times out (terminal count reached). To reset the bit, write
a 1 to this location.

T16 Clock

This bit defines the frequency of the input signal to Counter/Timer16.

Capture_INT_Mask

This bit is set to allow an interrupt when data is captured into LO16 and HI16.

Counter_INT_Mask

Set this bit to allow an interrupt when T16 times out.

P35_Out

This bit defines whether P35 is used as a normal output pin or T16 output.

CTR3 T8/T16 Control Register—CTR3(D)03H

Table 15 lists and briefly describes the fields for this register. This register allows
the Tg and T4 counters to be synchronized.

Table 15.CTR3 (D)03H: T8/T16 Control Register

Field Bit Position Value Description

T,16 Enable - R o* Counter Disabled
R 1 Counter Enabled
W 0 Stop Counter
w 1 Enable Counter

Tg Enable -6------ R o* Counter Disabled
R 1 Counter Enabled
W 0 Stop Counter
w 1 Enable Counter

Sync Mode --5----- R/W 0** Disable Sync Mode

1 Enable Sync Mode

PS023702-1004
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Table 15.CTR3 (D)03H: T8/T16 Control Register (Continued)
Field Bit Position Value Description
Reserved ---43210 R 1 Always reads 11111
w X No Effect

Note: *Indicates the value upon Power-On Reset.
**|ndicates the value upon Power-On Reset. Not reset with Stop Mode recovery.

Counter/Timer Functional Blocks

Input Circuit

The edge detector monitors the input signal on P31 or P20. Based on CTR1 D5—
D4, a pulse is generated at the Pos Edge or Neg Edge line when an edge is
detected. Glitches in the input signal that have a width less than specified (CTR1
D3, D2) are filtered out (see Figure 18).

CTR1
D5,D4
Y
Pos
P31 —> —> Edge
MUX - Glitch - Edge
P20 — Filter Detector — Neg
Edge
j A
CTR1 CTR1 ]
D6 D3, D2

Figure 18. Glitch Filter Circuitry

T8 Transmit Mode

Before T8 is enabled, the output of T8 depends on CTR1, D1. Ifitis 0, T8_OUT is
1;ifitis 1, T8 _OUT is 0. See Figure 19.

PS023702-1004 Preliminary Functional Description
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When T8 is enabled, the output T8_OUT switches to the initial value (CTR1, D1).
If the initial value (CTR1, D1) is 0, TC8L is loaded; otherwise, TC8H is loaded into
the counter. In SINGLE-PASS Mode (CTRO, D6), T8 counts down to 0 and stops,
T8_OUT toggles, the timeout status bit (CTRO, D5) is set, and a timeout interrupt
can be generated if it is enabled (CTRO, D1). In Modulo-N Mode, upon reaching
terminal count, T8_OUT is toggled, but no interrupt is generated. From that point,
T8 loads a new count (if the T8_OUT level now is 0), TC8L is loaded; if it is 1,
TC8H is loaded. T8 counts down to 0, toggles T8 OUT, and sets the timeout sta-
tus bit (CTRO, D5), thereby generating an interrupt if enabled (CTRO, D1). One
cycle is thus completed. T8 then loads from TC8H or TC8L according to the
T8_OUT level and repeats the cycle. See Figure 20.

Z8® Data Bus CTRO D2
. A
Positive Edge
| )
Negative Edge I IRQ4
1 v
HI8 LO8

CTRO D4, D37

f ? CTRO D1

SCLK —y/

Clock Clock 8-Bit

Select Counter T8 »T8_OUT

z8® Data Bus

*

TC8H TC8L

t f

AN\

PS023702-1004

Figure 20. 8-Bit Counter/Timer Circuits

You can modify the values in TC8H or TC8L at any time. The new values take
effect when they are loaded.

Caution: To ensure known operation do not write these registers at
the time the values are to be loaded into the counter/timer.
An initial count of 1 is not allowed (a non-function occurs). An
initial count of 0 causes TC8 to count from O to FFH tO FEH.

Preliminary Functional Description
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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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If D6 of CTR2 Is 1

T16 ignores the subsequent edges in the input signal and continues counting
down. A timeout of T8 causes T16 to capture its current value and generate an
interrupt if enabled (CTR2, D2). In this case, T16 does not reload and continues
counting. If the D6 bit of CTR2 is toggled (by writing a 0 then a 1 to it), T16 cap-
tures and reloads on the next edge (rising, falling, or both depending on CTR1,
D5; D4), continuing to ignore subsequent edges.

This T16 mode generally measures mark time, the length of an active carrier sig-
nal burst.

If T16 reaches 0, T16 continues counting from FFFFh. Meanwhile, a status bit
(CTR2 D5) is set, and an interrupt timeout can be generated if enabled (CTR2
D1).

Ping-Pong Mode

This operation mode is only valid in TRANSMIT Mode. T8 and T16 must be pro-
grammed in Single-Pass mode (CTRO, D6; CTR2, D6), and Ping-Pong mode
must be programmed in CTR1, D3; D2. The user can begin the operation by
enabling either T8 or T16 (CTRO, D7 or CTR2, D7). For example, if T8 is enabled,
T8 OUT is set to this initial value (CTR1, D1). According to T8 _OUT's level,
TC8H or TC8L is loaded into T8. After the terminal count is reached, T8 is dis-
abled, and T16 is enabled. T16_OUT then switches to its initial value (CTR1, DO),
data from TC16H and TC16L is loaded, and T16 starts to count. After T16 reaches
the terminal count, it stops, T8 is enabled again, repeating the entire cycle. Inter-
rupts can be allowed when T8 or T16 reaches terminal control (CTRO, D1; CTR2,
D1). To stop the ping-pong operation, write 00 to bits D3 and D2 of CTR1. See
Figure 28.

) Note: Enabling ping-pong operation while the counter/timers are
running might cause intermittent counter/timer function. Disable
the counter/timers and reset the status flags before instituting
this operation.

PS023702-1004 Preliminary Functional Description
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0 P35 is Port Output *

* Default setting after reset

**Default setting after reset. Not reset with Stop

Mode recovery.

1 P35is TC16 Output

0 Disable T16 Timeout Interrupt*
1 Enable T16 Timeout Interrupt

o

Disable T16 Data Capture Interrupt**
Enable T16 Data Capture Interrupt

=

0 SCLKon T16**
1 SCLK/20onT16
0 SCLK/40onT16
1 SCLK/80onT16

0 No T16 Timeout**
R 1 T16 Timeout Occurs
W 0 No Effect

W 1 ResetFlagto0

U PP OO

Transmit Mode
0 Modulo-N for T16*
1 Single Pass for T16

Demodulator Mode
0 T16 Recognizes Edge
1 T16 Does Not Recognize Edge

R 0 T16 Disabled *
R 1 T16 Enabled
W 0 Stop T16

W 1 Enable T16

Figure 41. T16 Control Register ((0OD) 2H: Read/Write Except Where Noted)

PS023702-1004
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D7 | D6 | D5 | D4 | D3

D2

D1

DO
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WDT TAP INT RC OSC
00 5 ms min.
01* 10 ms min.
10 20 ms min.
11 80 ms min.

WDT During HALT

0 OFF
1 ON*

WDT During Stop

0 OFF
1 ON*

* Default setting after reset

Reserved (Must be 0)

Figure 47. Watch-Dog Timer Register ((OF) OFH: Write Only)

Standard Control Registers

R246 P2M(F6H)

D7 | D6 | D5 | D4 | D3

D2

D1

DO

* Default setting after reset

P27-P20 1/O Definition
0 Defines bit as OUTPUT
1 Defines bit as INPUT *

Figure 48. Port 2 Mode Register (F6H: Write Only)

PS023702-1004
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R254 SPH(FEH)

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

General-Purpose Register

Figure 56. Stack Pointer High (FEH: Read/Write)

R255 SPL(FFH)

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

Stack Pointer Low
Byte (SP7-SPO0)

Figure 57. Stack Pointer Low (FFH: Read/Write)
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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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Example
G P 323 L S P 48 32 G

L Lead Free

Memory Size

Number of Pins

Package Type

Temperature Range

Voltage Range
L =2.0V to 3.6V

Family Designation

OoTP

ZiLOG General-Purpose Family

PS023702-1004 Preliminary Ordering Information



