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DO NOT USE IN LIFE SUPPORT

LIFE SUPPORT POLICY

ZILOG'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE

SUPPORT DEVICES OR SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF

THE PRESIDENT AND GENERAL COUNSEL OF ZILOG CORPORATION. 

As used herein

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b)

support or sustain life and whose failure to perform when properly used in accordance with instructions for

use provided in the labeling can be reasonably expected to result in a significant injury to the user. A

critical component is any component in a life support device or system whose failure to perform can be

reasonably expected to cause the failure of the life support device or system or to affect its safety or

effectiveness.

Document Disclaimer

©2008 by Zilog, Inc. All rights reserved. Information in this publication concerning the devices,

applications, or technology described is intended to suggest possible uses and may be superseded. ZILOG,

INC. DOES NOT ASSUME LIABILITY FOR OR PROVIDE A REPRESENTATION OF ACCURACY

OF THE INFORMATION, DEVICES, OR TECHNOLOGY DESCRIBED IN THIS DOCUMENT.

ZILOG ALSO DOES NOT ASSUME LIABILITY FOR INTELLECTUAL PROPERTY

INFRINGEMENT RELATED IN ANY MANNER TO USE OF INFORMATION, DEVICES, OR

TECHNOLOGY DESCRIBED HEREIN OR OTHERWISE. The information contained within this

document has been verified according to the general principles of electrical and mechanical engineering.  

Z8, Z8 Encore!, Z8 Encore! XP, Z8 Encore! MC, Crimzon, eZ80, and ZNEO are trademarks or registered 

trademarks of Zilog, Inc. All other product or service names are the property of their respective owners.

 

Warning:
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Architectural Overview

Zilog’s Crimzon® ZLP32300 is an OTP-based member of the MCU family of infrared 

microcontrollers. With 237 B of general-purpose RAM and 8 KB to 32 KB of OTP, 

Zilog’s CMOS microcontrollers offer fast-executing, efficient use of memory, 

sophisticated interrupts, input/output bit manipulation capabilities, automated pulse 

generation/reception, and internal key-scan pull-up transistors.

The Crimzon ZLP32300 architecture (see Figure 1 on page 3) is based on Zilog’s 8-bit 

microcontroller core with an Expanded Register File allowing access to register-mapped 

peripherals, input/output (I/O) circuits, and powerful counter/timer circuitry. The Z8® 

CPU offers a flexible I/O scheme, an efficient register and address space structure, and a 

number of ancillary features that are useful in many consumer, automotive, computer 

peripheral, and battery-operated hand-held applications.

There are three basic address spaces available to support a wide range of configurations:

1. Program Memory 

2. Register File

3. Expanded Register File 

The register file is composed of 256 Bytes of RAM. It includes four I/O port registers, 16 

control and status registers, and 236 general-purpose registers. The Expanded Register 

File consists of two additional register groups (F and D). 

To unburden the program from coping with such real-time problems as generating 

complex waveforms or receiving and demodulating complex waveform/pulses, the 

Crimzon ZLP32300 offers a new intelligent counter/timer architecture with 8-bit and 

16-bit counter/timers (see Figure 2 on page 4). Also included are a large number of user-

selectable modes and two on-board comparators to process analog signals with separate 

reference voltages.

All signals with an overline, “ ”, are active Low. For example, B/W, in which WORD is

active Low, and B/W, in which BYTE is active Low.

Power connections use the conventional descriptions listed in Table 1.

Table 1. Power Connections

Connection Circuit Device

Power VCC VDD

Ground GND VSS

Note:
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Development Features

Table 2 lists the features of Crimzon ZLP32300 family. 

The additional features include:

� Low power consumption–11 mW (typical)

� Three standby modes: 

– STOP—1.7 µA (typical)

– HALT—0.6 mA (typical)

– Low-voltage reset

� Special architecture to automate both generation and reception of complex pulses or

signals:

– One programmable 8-bit counter/timer with two capture registers and two load 

registers

– One programmable 16-bit counter/timer with one 16-bit capture register pair and 

one 16-bit load register pair

– Programmable input glitch filter for pulse reception

� Six priority interrupts

– Three external

– Two assigned to counter/timers

– One Low-Voltage Detection interrupt

� Low-Voltage Detection and high voltage detection Flags

� Programmable Watchdog Timer/Power-On Reset (WDT/POR) circuits

� Two independent comparators with programmable interrupt polarity

� Programmable EPROM options

– Port 0: 0–3 pull-up transistors

– Port 0: 4–7 pull-up transistors

– Port 1: 0–3 pull-up transistors

– Port 1: 4–7 pull-up transistors

Table 2. Crimzon ZLP32300 MCU Features

Device OTP(KB) RAM* (Bytes) I/O Lines Voltage Range

Crimzon ZLP32300 8, 16, 32 237 32, 24 or 16 2.0–3.6 V

*General purpose 
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– Port 2: 0–7 pull-up transistors

– EPROM Protection

– WDT enabled at POR

Functional Block Diagram

Figure 1 displays the Crimzon ZLP32300 MCU functional block diagram.

Figure 1. Crimzon ZLP32300 MCU Functional Block Diagram
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Figure 2. Counter/Timers Diagram
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Pin Description

The pin configuration for the 20-pin PDIP/SOIC/SSOP is displayed 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 displayed in Figure 5, Figure 6, and described in Table 5.

Figure 3. 20-Pin PDIP/SOIC/SSOP Pin Configuration

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

Pin No Symbol Function Direction

1–3 P25–P27 Port 2, Bits 5,6,7 Input/Output

4 P07 Port 0, Bit 7 Input/Output

5 VDD 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 P00/Pref1/P30 Port 0, Bit 0/Analog reference input

Port 3 Bit 0

Input/Output for P00

Input for Pref1/P30

14 P01 Port 0, Bit 1 Input/Output

15 VSS Ground  

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

P25
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P27

P07

VDD
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XTAL1
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8
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Figure 4. 28-Pin PDIP/SOIC/SSOP Pin Configuration

Table 4. 28-Pin PDIP/SOIC/SSOP Pin Identification

Pin No Symbol Direction Description

1-3 P25-P27 Input/Output Port 2, Bits 5, 6, 7

4-7 P04-P07 Input/Output Port 0, Bits 4, 5, 6, 7 

8 VDD Power supply

9 XTAL2 Output Crystal, oscillator clock

10 XTAL1 Input Crystal, oscillator clock

11-13 P31-P33 Input Port 3, Bits 1, 2, 3

14 P34 Output Port 3, Bit 4

15 P35 Output Port 3, Bit 5

16 P37 Output Port 3, Bit 7

17 P36 Output Port 3, Bit 6

18 Pref1/P30

Port 3 Bit 0

Input Analog ref input; connect to 

VCC if not used

Input for Pref1/P30

19-21 P00-P02 Input/Output Port 0, Bits 0, 1, 2

22 VSS Ground

23 P03 Input/Output Port 0, Bit 3

24-28 P20-P24 Input/Output Port 2, Bits 0–4
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Figure 5. 40-Pin PDIP Pin Configuration
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Figure 6. 48-Pin SSOP Pin Configuration

Table 5. 40- and 48-Pin Configuration

40-Pin PDIP No 48-Pin SSOP No Symbol

26 31 P00

27 32 P01

30 35 P02

34 41 P03

5 5 P04

6 7 P05
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10 11 P07
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32 39 P12

33 40 P13

8 9 P14

9 10 P15

12 15 P16

13 16 P17

35 42 P20

36 43 P21

37 44 P22

38 45 P23

39 46 P24

2 2 P25

3 3 P26

4 4 P27

16 19 P31

17 20 P32

18 21 P33

19 22 P34

22 26 P35

24 28 P36

23 27 P37

20 23 NC

40 47 NC

1 1 NC

21 25 RESET

15 18 XTAL1

14 17 XTAL2

11 12, 13 VDD

31 24, 37, 38 VSS

25 29 Pref1/P30

48 NC

6 NC

Table 5. 40- and 48-Pin Configuration (Continued)

40-Pin PDIP No 48-Pin SSOP No Symbol
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Pin Functions

XTAL1 Crystal 1 (Time-Based Input)

This pin connects a parallel-resonant crystal or ceramic resonator to the on-chip oscillator 

input. Additionally, an optional external single-phase clock can be coded to the on-chip 

oscillator input.

XTAL2 Crystal 2 (Time-Based Output)

This pin connects a parallel-resonant crystal or ceramic resonant to the on-chip oscillator 

output.

Input/Output Ports

The CMOS input buffer for each Port 0, 1, or 2 pin is always connected to the pin, even

when the pin is configured as an output. If the pin is configured as an open-drain output

and no external signal is applied, a High output state can cause the CMOS input buffer

to float. This might lead to excessive leakage current of more than 100 µA. To prevent

this leakage, connect the pin to an external signal with a defined logic level or ensure

its output state is Low, especially during STOP mode.

Internal pull-ups are disabled on any given pin or group of port pins when programmed

into output mode.

Port 0, 1, and 2 have both input and output capability. The input logic is always present

no matter whether the port is configured as input or output. When doing a READ in-

struction, the MCU reads the actual value at the input logic but not from the output buff-

er. In addition, the instructions of OR, AND, and XOR have the Read-Modify-Write

sequence. The MCU first reads the port, and then modifies the value and load back to

the port.

Precaution must be taken if the port is configured as open-drain output or if the port is

driving any circuit that makes the voltage different from the desired output logic. For

example, pins P00–P07 are not connected to anything else. If it is configured as 

14 NC

30 NC

36 NC

Table 5. 40- and 48-Pin Configuration (Continued)

40-Pin PDIP No 48-Pin SSOP No Symbol

Caution:
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open-drain output with output logic as ONE, it is a floating port and reads back as

ZERO. The following instruction sets P00-P07 all Low.

AND P0,#%F0

Port 0 (P00–P07)

Port 0 is an 8-bit, bidirectional, CMOS-compatible port. These eight I/O lines are config-

ured under software control as a nibble I/O port. The output drivers are push-pull or open-

drain controlled by bit D2 in the PCON register. 

If one or both nibbles are needed for I/O operation, they must be configured by writing to 

the Port 01 mode register (P01M). After a hardware reset or Stop Mode Recovery, Port 0 

is configured as an input port.

An optional pull-up transistor is available as a OTP option bit on all Port 0 bits with nibble 

select.

The Port 0 direction is reset to be input following an SMR.Note:
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Figure 7. Port 0 Configuration

Port 1 (P17–P10)

Port 1 can be configured for standard port input or output mode (see Figure 8). After POR 

or Stop Mode Recovery, 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.

1. The Port 1 direction is reset to be input following an SMR.

2. In 20- and 28-pin packages, Port 1 is reserved. A write to this register will

have no effect and will always read FF.

OTP Programming

Option

4

4

ZLP32300

OTP

Port 0 (I/O)

Pad

In

Out

I/O

Open-Drain

Resistive

Transistor

Pull-up

VCC

Notes:
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Figure 8. Port 1 Configuration

Port 2 (P27–P20)

Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port (see Figure 9). These eight I/O 

lines can be independently configured under software control as inputs or outputs. Port 2 

is always available for I/O operation. A EPROM option bit 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.

OTP Programming

Option

8ZLP32300

OTP Port 1 (I/O)

Pad

In

Out

OEN

Open-Drain

Resistive

Transistor

Pull-up

VCC
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Figure 9. Port 2 Configuration

Port 3 (P37–P30)

Port 3 is a 8-bit, CMOS-compatible fixed I/O port (see Figure 10). Port 3 consists of four 

fixed input (P33–P30) and four fixed output (P37–P34), which can be configured under 

software control for interrupt and as output from the counter/timers. P30, P31, P32, and 

P33 are standard CMOS inputs; P34, P35, P36, and P37 are push-pull outputs.
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Figure 10. Port 3 Configuration

Two on-board comparators process analog signals on P31 and P32, with reference to the 

voltage on Pref1 and P33. The Analog function is enabled by programming the Port 3 

Mode Register (bit 1). P31 and P32 are programmable as rising, falling, or both edge trig-

gered interrupts (IRQ register bits 6 and 7). Pref1 and P33 are the comparator reference 

voltage inputs. Access to the Counter Timer edge-detection circuit is through P31 or P20 
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(see T8 and T16 Common Functions—CTR1(0D)01h on page 28). Other edge detect and 

IRQ modes are described in Table 6. 

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.

2

Port 3 also provides output for each of the counter/timers and the AND/OR Logic (see 

Figure 11). Control is performed by programming bits D5–D4 of CTR1, bit 0 of CTR0, 

and bit 0 of CTR2. 

Table 6. Port 3 Pin Function Summary

Pin I/O Counter/Timers Comparator Interrupt

Pref1/P30 IN RF1

P31 IN IN AN1 IRQ2

P32 IN AN2 IRQ0

P33 IN RF2 IRQ1

P34 OUT T8 AO1

P35 OUT T16

P36 OUT T8/16

P37 OUT AO2

P20 I/O IN

Note:
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Figure 11. Port 3 Counter/Timer Output Configuration
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Comparator Inputs

In ANALOG mode, P31 and P32 have a comparator front end. The comparator reference 

is supplied to P33 and Pref1. In this mode, the P33 internal data latch and its correspond-

ing IRQ1 are diverted to the SMR sources (excluding P31, P32, and P33) as displayed in 

Figure 10 on page 15. In DIGITAL mode, P33 is used as D3 of the Port 3 input register, 

which then generates IRQ1.

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 regis-

ter.

RESET (Input, Active Low)

Reset initializes the MCU and is accomplished either through Power-On, Watchdog 

Timer, Stop Mode Recovery, Low-Voltage detection, or external reset. During Power-On 

Reset and Watchdog 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 conditions. Pull-up is provided internally.

When the ZLP32300 asserts (Low) the RESET pin, the internal pull-up is disabled. The 

ZLP32300 does not assert the RESET pin when under VBO.

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

Note:

Note:
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Functional Description

This device incorporates special functions to enhance the Z8 functionality in consumer 

and battery-operated applications.

Program Memory

This device addresses 32 KB 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. See Figure 12.

RAM

This device features 256 B of RAM.
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Figure 12. Program Memory Map (32 K OTP)

Expanded Register File

The register file has been expanded to allow for additional system control registers and for 

mapping of additional peripheral devices into the register address area. The Z8 register 

address space (R0 through R15) has been implemented as 16 banks, with 16 registers per 

bank. These register groups are known as the ERF (Expanded Register File). Bits 7–4 of 
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register RP select the working register group. Bits 3–0 of register RP select the expanded 

register file bank. 

An expanded register bank is also referred to as an expanded register group

(see Figure 13). 

Note:
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