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Development Features

Table 2 lists the features of Crimzon ZLP32300 family.

Table 2. Crimzon ZLP32300 MCU Features

Device OTP(KB) |RAM* (Bytes)|l/O Lines |Voltage Range
Crimzon ZLP32300 8, 16, 32 237 32,24 0r16| 2.0-36V

*General purpose

The additional features include:
® Low power consumption—11 mW (typical)

® Three standby modes:
- STOP—1.7 pA (typical)
- HALT—O0.6 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

PS020823-0208 Architectural Overview
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Table 5. 40- and 48-Pin Configuration (Continued)

40-Pin PDIP No  48-Pin SSOP No  Symbol
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 Voo
31 24,37, 38 Vss
25 29 Pref1/P30
48 NC
6 NC

Crimzon® ZLP32300
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T8 Enable
This field enables T8 when set (written) to 1.

Single/Modulo-N

When set to 0 (Modulo-N), the counter reloads the initial value when the terminal count is
reached. When set to 1 (single-pass), the counter stops when the terminal count is reached.
Timeout

This bit is set when T8 times out (terminal count reached). To reset this bit, write a 1 to its
location.

A Caution: Writing a 1 is the only way to reset the Terminal Count status condition. Reset this bit

) Note:

PS020823-0208

before using/enabling the counter/timers. The first clock of T8 might not have complete
clock width and can occur any time when enabled.

Ensure to manipulate CTRO, bit 5 and CTRI, bits 0 and 1 (DEMODULATION mode)
when using the OR or AND commands. These instructions use a Read-Modify-Write
sequence in which the current status from the CTR0O and CTRI registers is ORed or
ANDed with the designated value and then written back into the registers.

T8 Clock
These bits define the frequency of the input signal to T8.

Capture_INT_Mask

Set this bit to allow an interrupt when data is captured into either LO8 or HI8 upon a posi-
tive 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 normal 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 8 lists and briefly describes the fields for this register.

Functional Description
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interrupt can be generated if enabled (CTRO, D1). T8 then continues counting from FFh

(see Figure 21 and Figure 22).
( T8 (8-Bit) )
Count Capture

T8 Enable
Set by User

No

A

No Edge Present

What Kind
of Edge
Positive Negative
A
T8 LO8 T8 HI8
FFh T8

Figure 21. DEMODULATION Mode Count Capture Flowchart

PS020823-0208 Functional Description
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Initiating PING-PONG Mode

First, make sure both counter/timers are not running. Set T8 into SINGLE-PASS mode
(CTRO, D6), set T16 into SINGLE-PASS mode (CTR2, D6), and set the PING-PONG
mode (CTR1, D2; D3). These instructions can be in random order. Finally, start PING-
PONG mode by enabling either T8 (CTRO, D7) or T16 (CTR2, D7), see Figure 26.

P34 Internal —> MUX P34

CTRO DO
T8 OUT o P36_Interna| —Pp
- "I AND/OR/NOR/NAND MUX |—» P36
Logic
T16_OUT —] MUX > 4
CTR1, D2— T CTR1 D6
CTR1 D5, D4 P35_Internal —»  MUX P35
CTR1 D3 >
CTR2 DO
Figure 27. Output Circuit
The initial value of T8 or T16 must not be 1. If you stop the timer and restart the timer,
reload the initial value to avoid an unknown previous value.
During PING-PONG Mode
The enable bits of T8 and T16 (CTRO0, D7; CTR2, D7) are set and cleared alternately by
hardware. The timeout bits (CTR0, D5; CTR2, D5) are set every time the counter/timers
reach the terminal count.
Timer Output
The output logic for the timers is displayed in Figure 27. P34 is used to output T§8-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 CTRI is set, P36 outputs the logic combination of T8-OUT and T16-
OUT determined by D5 and D4 of CTRI1.
Interrupts

The Crimzon ZLP32300 features six different interrupts (see Table 11 on page 45). The
interrupts are maskable and prioritized (see Figure 28). The six sources are divided as fol-
lows: three sources are claimed by Port 3 lines P33—-P31, two by the

PS020823-0208 Functional Description
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counter/timers (see Table 11 on page 45) 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 33 on

page 52.
P33  Stop Mode Recovery Source
0 1 D1 of P3M Register
P31 P32
IR% ReDg7|ster S Interrupt Edge , : Low-Voltage
6, Select Timer 16 Timer 8 Detection
IRQ2 IRQO IRQ1 IRQ3 IRQ4 IRQ5
v
IRQ
e o o o }
IMR
5
IPR
Global
Interrupt
Enable
Interrupt — Priority »
Request d Logic

Vector Select

Figure 28. Interrupt Block Diagram

PS020823-0208 Functional Description
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Table 11. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO P32 0,1 External (P32), Rising, Falling Edge Triggered
IRQ1 P33 2,3 External (P33), Falling Edge Triggered

IRQ2 P31, Tin 4,5 External (P31), Rising, Falling Edge Triggered
IRQ3 T16 6,7 Internal

IRQ4 T8 8,9 Internal

IRQ5 LVD 10,11 Internal

When more than one interrupt is pending, priorities are resolved by a programmable
priority encoder controlled by the Interrupt Priority Register. An interrupt machine cycle
activates when an interrupt request is granted. As a result, all subsequent interrupts are
disabled, and the Program Counter and Status Flags are saved. The cycle then branches to
the program memory vector location reserved for that interrupt. All Crimzon ZLP32300
interrupts are vectored through locations in the program memory. This memory location
and the next byte contain the 16-bit address of the interrupt service routine for that
particular interrupt request. To accommodate polled interrupt systems, interrupt inputs are
masked, and the Interrupt Request register is polled to determine which of the interrupt
requests require service.

An interrupt resulting from ANT1 is mapped into IRQ2, and an interrupt from AN2 is
mapped into IRQO. Interrupts IRQ2 and IRQO can be rising, falling, or both edge
triggered. These interrupts are programmable. The software can poll to identify the state of
the pin.

Programming bits for the Interrupt Edge Select are located in the IRQ Register (R250),
bits D7 and D6. The configuration is indicated in Table 12.

Table 12. IRQ Register

IRQ Interrupt Edge
D7 D6 IRQ2(P31) IRQO (P32)
0 0 F F
0 1 F R
1 0 R F
1 1 R/F R/F

Note: F = Falling Edge; R = Rising Edge

Functional Description
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For both resonator and crystal oscillator, the oscillation ground must go directly to the
ground pin of the microcontroller. The oscillation ground must use the shortest distance
from the microcontroller ground pin and it must be isolated from other connections.

Power Management

PS020823-0208

Power-On Reset

A timer circuit clocked by a dedicated on-board RC-oscillator is used for the Power-On
Reset timer function. The POR time allows Vpp and the oscillator circuit to stabilize
before instruction execution begins.

The POR timer circuit is a one-shot timer triggered by one of three conditions:
® Power Fail to Power OK status, including Waking up from Vg Standby
® Stop Mode Recovery (if DS of SMR = 1)

®  WDT Timeout

The POR timer is 2.5 ms minimum. Bit 5 of the Stop Mode Register determines whether
the POR timer is bypassed after Stop Mode Recovery (typical for external clock).

HALT Mode

This instruction turns off the internal CPU clock, but not the XTAL oscillation. The
counter/timers and external interrupts IRQO, IRQ1, IRQ2, IRQ3, IRQ4, and IRQS5 remain
active. The devices are recovered by interrupts, either externally or internally generated.
An interrupt request must be executed (enabled) to exit HALT Mode. After the interrupt
service routine, the program continues from the instruction after HALT Mode.

STOP Mode

This instruction turns OFF the internal clock and external crystal oscillation, reducing the
standby current to 10 pA or less. STOP mode is terminated only by a reset, such as WDT
time-out, POR or SMR. This condition causes the processor to restart the application pro-
gram at address 000Ch. To enter STOP (or HALT) mode, first flush the instruction pipe-
line to avoid suspending execution in mid-instruction. Execute a NOP (Opcode = FFh)
immediately before the appropriate sleep instruction, as follows:

FF NOP ; clear the pipeline
6F STOP ; enter Stop Mde

or
FF NOP ; clear the pipeline
7F HALT ; enter HALT Mbde

Functional Description
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SCLKI/TCLK Divide-by-16 Select (D0)

DO of the SMR controls a divide-by-16 prescaler of SCLK/TCLK (see Figure 32). This
control selectively reduces device power consumption during normal processor execution
(SCLK control) and/or HALT mode (where TCLK sources interrupt logic). After Stop
Mode Recovery, this bit is set to a 0.

OSC

+2
16 ‘v SCLK
SMR, DO TCLK

Figure 32. SCLK Circuit

Stop Mode Recovery Source (D2, D3, and D4)

These three bits of the SMR specify the wake-up source of the Stop recovery (see
Figure 33 and Table 14).

Stop Mode Recovery Register 2—SMR2(F)0Dh
Table 13 lists and briefly describes the fields for this register.

Table 13. SMR2(F)0Dh:Stop Mode Recovery Register 2*

Field Bit Position Value Description
Reserved 7------- 0 Reserved (Must be 0)
Recovery -6------ w of Low

Level 1 High

Reserved --5----- 0 Reserved (Must be 0)

PS020823-0208 Functional Description
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Table 13. SMR2(F)0Dh:Stop Mode Recovery Register 2* (Continued)

Field Bit Position Value Description

Source ---432-- W 000" A.POR Only
001  B. NAND of P23-P20
010  C. NAND of P27-P20
011 D. NOR of P33—P31
100  E. NAND of P33—P31
101 F. NOR of P33-P31, P00, P07
110  G. NAND of P33—-P31, P00, P07
111 H. NAND of P33-P31, P22—P20

Reserved ~  ------ 10 00 Reserved (Must be 0)

*Port pins configured as outputs are ignored as an SMR recovery source.
TIndicates the value upon Power-On Reset.

Functional Description
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SMR D4 D3 D2
1000
VCC bt
SMR D4 D3 D2
010
P31
SMR D4 D3 D2
0 1 1
P32
SMR D4 D3 D2
~l 1 00
P33 —
SMR D4 D3 D2
~l 1 01
P27 —]
SMR D4 D3 D2
110
P20
P23
SMR D4 D3 D2
111
P20
P27

SMR D6

—C

|

To RESET and WDT
Circuitry (Active Low)
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SMR2 D4 D3 D2
L 000
VCC - t—n——

4@

SMR2 D4 D3 D2
520 0 0 1
P23

SMR2 D4 D3 D2
520 010
P27 % )

SMR2 D4 D3 D2
P32
P33

SMR2 D4 D3 D2
P32 |
P33 —

SMR2 D4 D3 D2
P31 1 0 1
P32
P33
P00
P07
., SMR2 D4D3D2
oy | 1 10
P33 —]
P00 —]
P07 SMR2 D4 D3 D2
P32 |
P33 —
P20 —
P21
P22
SMR2 D6

Figure 33. Stop Mode Recovery Source

Functional Description
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Table 16. EPROM Selectable Options

Port 00-03 Pull-Ups ON/OFF
Port 04—07 Pull-Ups ON/OFF
Port 10-13 Pull-Ups ON/OFF
Port 14—17 Pull-Ups ON/OFF
Port 20-27 Pull-Ups ON/OFF
EPROM Protection ON/OFF

Watchdog Timer at Power-On Reset ON/OFF

Voltage Brownout/Standby

Crimzon® ZLP32300
Product Specification

An on-chip Voltage Comparator checks that the Vpp is at the required level for correct
operation of the device. Reset is globally driven when Vpp falls below Vg(. A small drop
in Vpp causes the XTAL1 and XTAL?2 circuitry to stop the crystal or resonator clock. If
the Vpp is allowed to stay above Vg o1, the RAM content is preserved. When the power
level is returned to above Vg, the device performs a POR and functions normally.

Low-Voltage Detection

) Note:

) Note:

PS020823-0208

Low-Voltage Detection Register—LVD(D)0Ch
Voltage detection does not work at STOP mode.

Field Bit Position

Description

LVD 76543---

Reserved
No Effect

0*

HVD Flag set
HVD Flag reset

0*

LVD Flag set
LVD Flag reset

O*

Enable VD
Disable VD

*Default after POR

Do not modify register POIM while checking a low-voltage condition. Switching noise of

both Ports 0 and 1 together might trigger the LVD Flag.

Functional Description
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Voltage Detection and Flags

The Voltage Detection register (LVD, register 0Ch at the expanded register bank 0Dh)
offers an option of monitoring the V¢ voltage. The Voltage Detection is enabled when bit
0 of LVD register is set. Once Voltage Detection is enabled, the V¢ level is monitored in
real time. The HVD Flag (bit 2 of the LVD register) is set only if V- is higher than
Vyvp The LVD Flag (bit 1 of the LVD register) is set only if V¢ is lower than the V| yp.
When Voltage Detection is enabled, the LVD Flag also triggers IRQS5. The IRQ bit 5
latches the low-voltage condition until it is cleared by instructions or reset. The IRQ5
interrupt is served if it is enabled in the IMR register. Otherwise, bit 5 of IRQ register is
latched as a Flag only.

If it is necessary to receive an LVD interrupt upon power-up at an operating voltage lower
than the low battery detect threshold, enable interrupts using the Enable Interrupt (El)
instruction prior to enabling the voltage detection.

Functional Description
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CTR1(0D)01H
|D7 |D6 |D5 |D4 |D3 |D2 |D1 |D0 |

*Default setting after reset
**Default setting after Reset. Not reset with a Stop Mode
Recovery.
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TRANSMIT Mode*

R/W 0 T16_OUT is 0 initially*
1 T16_OUT is 1 initially

DEMODULATION Mode

R 0 No Falling Edge Detection

R 1 Falling Edge Detection

W 0 No Effect

W 1 ResetFlagto0

TRANSMIT Mode*
R/W 0 T8_OUT is 0 initially*
1 T8_OUT is 1 initially
DEMODULATION Mode
R 0 No Rising Edge Detection
R 1 Rising Edge Detection
W 0 No Effect
W 1 ResetFlagto0
TRANSMIT Mode*
0 0 Normal Operation*
0 1 PING-PONG Mode
1 0 T16_0UT=0
1 1 T16_0OUT =1
DEMODULATION Mode
0 O No Filter
0 1 4 SCLK Cycle Filter
1 0 8 SCLK Cycle Filter
1 1 Reserved

TRANSMIT Mode/T8/T16 Logic

0 0 AND*

0 1 OR

1 0 NOR

1 1 NAND
DEMODULATION Mode

0 0 Falling Edge Detection

0 1 Rising Edge Detection

1 0 Both Edge Detection

1 1 Reserved
TRANSMIT Mode

0 P36 as Port Output *

1 P36 as T8/T16_OUT
DEMODULATION Mode

0 P31 as Demodulator Input

1 P20 as Demodulator Input
TRANSMIT/DEMODULATION Mode

0 TRANSMIT Mode *

1 DEMODULATION Mode

Figure 38. T8 and T16 Common Control Functions ((0D)01H: Read/Write)

PS020823-0208
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Ensure to differentiate the TRANSMIT mode from DEMODULATION
mode. Depending on which of these two modes is operating, the CTR1 bit

2. Changing from one mode to another cannot be performed without disabling the

counter/timers.

CTR2(0D)02H

D7 | D6 | D5 | D4 | D3

D2

D1

DO

0 P35 is Port Output *

*Default setting after reset

**Default setting after reset. Not reset with a Stop Mode

Recovery.

1 P35is TC16 Output

Disable T16 Timeout Interrupt*
Enable T16 Timeout Interrupt

- O

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

-_—

SCLK on T16™*
SCLK/2on T16
SCLK/4 on T16
SCLK/8 on T16

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

W 1 ResetFlagto 0

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 StopT16

W 1 Enable T16

TAO- =00
a0 ~O0-~O0

Figure 39. T16 Control Register ((0D) 2H: Read/Write Except Where Noted)

PS020823-0208
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WDTMR(0F)0FH

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

Crimzon® ZLP32300
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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*

Reserved (Must be 0)

*Default setting after reset. Not Reset with a Stop Mode Recovery.

Figure 45. Watchdog Timer Register ((OF) OFH: Write Only)

Functional Description
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Standard Control Registers

The standard control registers are displayed in Figure 46 through Figure 55 on page 74.
R246 P2M(F6H)

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

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

*Default setting after reset. Not Reset with a Stop Mode Recovery.

Figure 46. Port 2 Mode Register (F6H: Write Only)

R247 P3M(F7H)

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

0: Port 2 Open Drain *

1: Port 2 Push-Pull

0= P31, P32 DIGITAL Mode*
1= P31, P32 ANALOG Mode

Reserved (Must be 0)

*Default setting after reset. Not Reset with a Stop Mode Recovery.

Figure 47. Port 3 Mode Register (F7H: Write Only)

PS020823-0208 Functional Description
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The Crimzon ZLP32300 is available for the following parts:

Device Part Number Description

Crimzon ZL.P32300H4832G 48-pin SSOP 32 K OTP

ZLP32300 ZLP32300P4032G 40-pin PDIP 32 K OTP
ZLP32300H2832G 28-pin SSOP 32 K OTP
ZLP32300P2832G 28-pin PDIP 32 K OTP
ZLP32300S2832G 28-pin SOIC 32 K OTP
ZLP32300H2032G 20-pin SSOP 32 K OTP
ZLP32300P2032G 20-pin PDIP 32 K OTP
ZLP32300S2032G 20-pin SOIC 32 KOTP
ZLP32300H4816G 48-pin SSOP 16 K OTP
ZLP32300P4016G 40-pin PDIP 16 K OTP
ZLP32300H2816G 28-pin SSOP 16 K OTP
ZLP32300P2816G 28-pin PDIP 16 K OTP
ZLP32300S2816G 28-pin SOIC 16 K OTP
ZLP32300H2016G 20-pin SSOP 16 K OTP
ZLP32300P2016G 20-pin PDIP 16 K OTP
ZLP32300S2016G 20-pin SOIC 16 K OTP
ZLP32300H4808G 48-pin SSOP 8 K OTP
ZLP32300P4008G 40-pin PDIP 8 K OTP
ZLP32300H2808G 28-pin SSOP 8 K OTP
ZLP32300P2808G 28-pin PDIP 8 K OTP
ZLP32300S2808G 28-pin SOIC 8 K OTP
ZLP32300H2008G 20-pin SSOP 8 K OTP

Ordering Information
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