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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.

N\
P25 O 1 20 g P24
P26 o 2 19 A P23
P07 o 4 PDIP 17 |1 P21
Vpp H 5 SOIC 16 B P20
XTAL2 o 6 ssop 15 | Vg
XTAL1 4 7 14 B P01
P31 8 13 | P00/Pref1/P30
P32 0 9 12 p P36
P33 ] 10 11 g P34

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 Vpb 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 Input/Output for POO
Port 3 Bit 0 Input for Pref1/P30

14 PO1 Port 0, Bit 1 Input/Output

15 Vss Ground

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

Pin Description
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pd
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P25
P26
P27
P04
P05
P06
P14
P15
PO7
VDD
P16
P17
XTAL2
XTAL1
P31
P32
P33
P34

pd
O

Figure 5. 40-Pin PDIP Pin Configuration

-/
o 1 40 g1
o 2 39k
o 3 38 g
0 4 37pg
o 5 36 g
O 6 3517
o 7 34 B
o 8 33
g 9 . 32\
10 40-Pin - 39 4
d 11 PDIP 30 p
012 29 g
13 28 g
14 27 g
15 26 A
16 251
17 24 g
18 23 B
919 22 B
20 21p

NC
P24
P23
P22
P21
P20
P03
P13
P12
VSS
P02
P11
P10
PO1
P00
Pref1/P30
P36
P37
P35
RESET
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NC 1 488 NC
P25 2 4773 NC
P26 4 3 468 P24
P27 o 4 4578 P23
P04 5 4417 P22
N/C O 6 4378 P21
Po5 0 7 4278 P20
PO6 O 8 418 P03
P14 d 9 4048 P13
P15 d 10 39Qm P12
PO7 11 . 38 VSS
vDD o 12 48'P'Q 37k vss
VDD ™ 13 SSO 368 N/C
N/C 14 35|m P02
P16 15 34p P11
P17 d 16 33R P10

XTAL2 O 17 3298 PO1
XTAL1T O 18 31|78 P00

P31 19 308 N/C
P32 20 298 PREF1/P30
P33 d 21 28 P36
P34 22 278 P37
NC 23 268 P35
VSS 24 258 RESET

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 POO
27 32 PO1
30 35 P02
34 41 P03

P04
6 7 P05

P06
10 11 PO7
28 33 P10
29 34 P11

PS020823-0208 Pin Description
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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.

) 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.

Table 6. Port 3 Pin Function Summary

Pin /10 Counter/Timers Comparator Interrupt
Pref1/P30 IN RF1

P31 IN IN ANA1 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 11). Control is performed by programming bits D5-D4 of CTR1, bit 0 of CTRO,
and bit 0 of CTR2.

PS020823-0208 Pin Description
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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 Prefl. 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 IRQI.

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)

) Note:

PS020823-0208

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
Z1.P32300 does not assert the RESET pin when under VBO.

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

Pin Description
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register RP select the working register group. Bits 3—0 of register RP select the expanded
register file bank.

) Note: An expanded register bank is also referred to as an expanded register group
(see Figure 13).

PS020823-0208 Functional Description
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LD R1, 2 ; CTR2—-CTR1
LD RP, #0Dh ; Select ERF D
for access to bank D

; (working
regi ster group 0)
LD RP, #7Dh ; Sel ect
expanded regi ster bank D and wor ki ng ; register
group 7 of bank O for access.
LD 71h, 2
; CTRL2—>regi ster 71h
LD R1, 2

; CTRL2—>regi ster 71h

Register File

) Note:

PS020823-0208

The register file (bank 0) consists of 4 I/O port registers, 237 general-purpose registers, 16
control and status registers (RO-R3, R4-R239, and R240-R255, respectively), and two
expanded registers groups in Banks D (see Table 7 on page 27) and F. Instructions can
access registers directly or indirectly through an 8-bit address field, thereby allowing a
short, 4-bit register address to use the Register Pointer (see Figure 15). In the 4-bit mode,
the register file is divided into 16 working register groups, each occupying 16 continuous
locations. The Register Pointer addresses the starting location of the active working regis-
ter group.

Working register group EO—EF can only be accessed through working registers and indi-
rect addressing modes.

Functional Description

24
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R; R Rs R4 Rz R, Ry R| R253
The upper nibble of the register file address
O— > provided by the register pointer specifies the
active working-register group.
FF|
—
FO
EF|
—
EO|
DF
—
DO
> 40 . The lower nibble of the
3F Specified Working register file address provided
’ 30 Register Group | by the instruction points to
2F Register Group 2 the specified register.
20
1F
— Register Group 1 R15 to RO
10
OF ____ RegisterGroup0 | ]—R15t0 R4 *
’ 00 I/O Ports TR3toRO*

* RP = 00: Selects Register Bank 0, Working Register Group 0

Figure 15. Register Pointer—Detail

The internal register file is used for the stack. An 8-bit Stack Pointer SPL (R255) is used
for the internal stack that resides in the general-purpose registers (R4-R239). SPH (R254)
can be used as a general-purpose register.

Timers

PS020823-0208

T8_Capture_HI—HI8(D)0Bh

This register holds the captured data from the output of the 8-bit Counter/Timer0. Typi-
cally, this register holds the number of counts when the input signal is 1.

Field
T8 Capture_HI

Bit Position

[7:0]

Description
R/W  Captured Data—No Effect

Functional Description
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Table 8. CTR1(0D)01h T8 and T16 Common Functions (Continued)

Field Bit Position Value Description

Initial_T16_Out/ ------- 0 TRANSMIT Mode

Falling_Edge RW 0% T16_OUT is 0 Initially
1 T16_OUT is 1 Initially

DEMODULATION Mode

R 0* No Falling Edge

1 Falling Edge Detected
w 0 No Effect

1 Reset Flagto 0

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

PS020823-0208

Mode

If the result is 0, 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/Tim-
ers is from P20 or P31.

If the input signal is from Port 31, a capture event may also generate an IRQ?2 interrupt. To
prevent generating an IRQ?2, either disable the IRQ?2 interrupt by clearing its IMR bit D2
or use P20 as the input.

T8/T16_Logic/Edge _Detect

In TRANSMIT mode, this field defines how the outputs of T8 and T16 are combined
(AND, OR, NOR, NAND).

In DEMODULATION mode, this field defines which edge should be detected by the edge
detector.

Transmit_Submode/Glitch Filter

In TRANSMIT mode, this field defines whether T8 and T16 are in the PING-PONG mode
or in independent normal operation mode. Setting this field to normal operation mode ter-
minates the ‘PING-PONG Mode’ operation. When set to 10, T16 is immediately forced to
a 0; a setting of 11 forces T16 to outputa 1.

In DEMODULATION mode, this field defines the width of the glitch that must be filtered
out.

Functional Description

30
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T16 TRANSMIT Mode

In NORMAL or PING-PONG mode, the output of T16 when not enabled, is dependent on
CTR1,DO0.Ifitisa0, T16_ OUTisa l;ifitisal, T16_OUT is 0. You can force the output
of T16 to either a 0 or 1 whether it is enabled or not by programming CTR1 D3; D2 to a 10
or 11.

When T16 is enabled, TC16H * 256 + TC16L is loaded, and T16_OUT is switched to its
initial value (CTR1, D0). When T16 counts down to 0, T16_OUT is toggled (in NOR-
MAL or PING-PONG mode), an interrupt (CTR2, D1) is generated (if enabled), and a sta-
tus bit (CTR2, D5) is set, see Figure 23.

Z8 Data Bus CTR2 D2
N A A
Positive Edge
)
Negative Edge IRQ3
v y Vv
HI16 LO16

f ? CTR2 D1

CTR2 D4, D37

Clock | Clock 16-Bit
Select "| Counter T16

*
I I

TC16H TC16L
Z8 Data Bus f ?

Figure 23. 16-Bit Counter/Timer Circuits

SCLK —»p/

»T16_OUT

) Note: Global interrupts override this function as described in Interrupts on page 43.

If T16 is in SINGLE-PASS mode, it is stopped at this point (see Figure 24). If it is in
MODULO-N mode, it is loaded with TC16H * 256 + TC16L, and the counting continues
(see Figure 25).

You can modify the values in TC16H and TC16L at any time. The new values take effect
when they are loaded.

PS020823-0208 Functional Description
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This T16 mode is generally used to measure space time, the length of time between bursts
of carrier signal (marks).

If D6 of CTR2 Is 1

T16 ignores the subsequent edges in the input signal and continues counting down. A tim-
eout 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 captures 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 signal 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 programmed
in SINGLE-PASS mode (CTRO, D6; CTR2, D6), and PING-PONG mode must be pro-
grammed in CTR1, D3; D2. You 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 disabled, and T16 is enabled. T16_OUT then switches
to its initial value (CTR1, DO0), 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. Interrupts 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 26.

Enabling Ping-Pong operation while the counter/timers are running might cause intermit-
tent counter/timer function. Disable the counter/timers and reset the status Flags before
instituting this operation.

Enable

L TC8 -
Timeout
Enable .
Ping-Pong

)
NG " CTR1

TC16

Timeout

Figure 26. PING-PONG Mode Diagram

Functional Description
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Watchdog Timer Mode

PS020823-0208

Watchdog Timer Mode Register (WDTMR)

The Watchdog Timer is a retriggerable one-shot timer that resets the Z8® if it reaches its
terminal count. The WDT must initially be enabled by executing the WDT instruction. On
subsequent executions of the WDT instruction, the WDT is refreshed. The WDT circuit is
driven by an on-board RC-oscillator. The WDT instruction affects the Zero (Z), Sign (S),
and Overflow (V) Flags.

The POR clock source the internal RC-oscillator. Bits 0 and 1 of the WDT register control
a tap circuit that determines the minimum time-out period. Bit 2 determines whether the
WDT is active during HALT, and Bit 3 determines WDT activity during Stop. Bits 4
through 7 are reserved (see Figure 35). This register is accessible only during the first 60
processor cycles (120 XTAL clocks) from the execution of the first instruction after
Power-on reset, Watchdog Reset, or a Stop Mode Recovery (see Figure 34). After this
point, the register cannot be modified by any means (intentional or otherwise). The
WDTMR cannot be read. The register is located in Bank F of the Expanded Register
Group at address location OFh. It is organized as shown in Figure 35.

WDTMR(0F)0Fh

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

Figure 35. Watchdog Timer Mode Register (Write Only)

Functional Description
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Expanded Register File Control Registers (0D)

The expanded register file control registers (0D) are displayed in Figure 37 through
Figure 41.

CTRO(0D)00H

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

0 P34 as Port Output *

1 Timer8 Output

0 Disable T8 Timeout Interrupt**
1 Enable T8 Timeout Interrupt

0 Disable T8 Data Capture Interrupt™*
1 Enable T8 Data Capture Interrupt

00 SCLKon T8*
01 SCLK/20on T8
10 SCLK/40on T8
11 SCLK/8 on T8

R 0 No T8 Counter Timeout**

R 1 T8 Counter Timeout Occurred
W 0 No Effect

W 1 ResetFlagto0

0 Modulo-N*
1 Single Pass

0 T8 Disabled *
1 T8 Enabled
0
1

Stop T8

R
R
w
w Enable T8

*Default setting after reset.

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

Figure 37. TC8 Control Register ((0D)OOH: Read/Write Except Where Noted)

PS020823-0208 Functional Description



SMR2(0F)0DH

D7

D6

D5

D4

D3

D2

D1

DO

I

Reserved (Must be 0)

Reserved (Must be 0)

000
001
010
011
100
101
110
111

Reserved (Must be 0)

Recovery Level * *
0 Low
1 High

Reserved (Must be 0)

Crimzon® ZLP32300
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Stop Mode Recovery Source 2

POR Only *

NAND P20, P21, P22, P23

NAND P20, P21, P22, P23, P24, P25, P26, P27
NOR P31, P32, P33

NAND P31, P32, P33

NOR P31, P32, P33, P00, P07

NAND P31, P32, P33, P00, PO7

NAND P31, P32, P33, P20, P21, P22

If used in conjunction with SMR, either of the two specified events causes a Stop Mode Recovery.

*Default setting after reset. Not Reset with a Stop Mode Recovery.
* *At the XOR gate input

Figure 44. Stop Mode Recovery Register 2 ((0F)0DH:D2-D4, D6 Write Only)

PS020823-0208

Functional Description
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D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO
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Interrupt Group Priority
000 Reserved
001C>A>B
010A>B>C
011MA>C>B
100B>C>A
101C>B>A
11M0B>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, IRQS5, Priority
(Group A)

0: IRQ5 > IRQ3

1: IRQ3 > IRQ5

Reserved; must be 0

Figure 49. Interrupt Priority Register (F9H: Write Only)

PS020823-0208

Functional Description
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R252 Flags(FCH)

‘D7|D6|D5|D4|D3‘D2|D1|DO|

User Flag F1

User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Flag

Zero Flag

Carry Flag

Figure 52. Flag Register (FCH: Read/Write)

R253 RP(FDH)

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

Expanded Register Bank Pointer

Working Register Pointer

Default setting after reset = 0000 0000

Figure 53. Register Pointer (FDH: Read/Write)
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AC Characteristics

Figure 57 and Table 20 describe the Alternating Current (AC) characteristics.

1 3

N

_\—/— — X
2—» —> 2 H—\

A 4

»
»

Clock

7 / -«
Tin Zﬁ
7
|« 6 Ll
IRQy
8 9

Clock -
Setup
Stop
Mode
Recovery p 4

Source h 10 .

s

Figure 57. AC Timing Diagram

PS020823-0208 Electrical Characteristics
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(0] power connections 1

power supply 5

program memory 19
map 20

oscillator configuration 46
output circuit, counter/timer 43
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package information
20-pin DIP package diagram 80 .
20-pin SSOP package diagram 82 register 54
28-pin DIP package diagram 84 CTR(D)01h 28
28-pin SOIC package diagram 83 CTRO(D)00h 27
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T8/T16 control 63
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TC8 control 60

TC8H(D)05h 27

TC8L(D)04h 27

voltage detection 64

watch-dog timer 68

port O configuration 12

port 0 pin function 11
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register description timing diagram, AC 78
Counter/Timer2 LS-Byte Hold 26 transmit mode flowchart 35
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Counter/Timer8 Control 27
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Counter/Timer8 Low Hold 27 VCC 5

CTR2 Counter/Timer 16 Control 31 voltage

CTR3 T8/T16 Control 33 brown-out/standby 58
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T16_Capture_LO 26 voltage detection register 64

T8 and T16 Common functions 28
T8 Capture HI 25

T8 Capture LO 26 W
register file 24 watchdog timer
expanded 20 mode register watchdog timer mode register 55
register pointer 23 time select 56
detail 25
reset pin function 18
resets and WDT 57 X
XTALL 5
S XTALI1 pin function 10
o XTAL2 5
SCLK circuit 50 XTAL2 pin function 10
single-pass mode
T16_OUT 41
T8 OUT 37 4
stack 25

standard test conditions 75 ZLP32300 family members 2

standby modes 2
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stop mode recovery
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source 52
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test load diagram 75

PS020823-0208 Index



