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What is "Embedded - Microcontrollers"?

"Embedded - Microcontrollers" refer to small, integrated
circuits designed to perform specific tasks within larger
systems. These microcontrollers are essentially compact
computers on a single chip, containing a processor core,
memory, and programmable input/output peripherals.
They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"
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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.
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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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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
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]
/777

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.
) Notes: 1. The Port I 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.
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Out ) p—|
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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 /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.

PS020823-0208 Pin Description
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T8_Capture_LO—L08(D)0Ah

This register holds the captured data from the output of the 8-bit Counter/Timer0.
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/Timer16. 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

Counter/Timer2 LS-Byte Hold Register—TC16L(D)06h

Field Bit Position Description
T16_Data_LO [7:0] R/W Data

PS020823-0208 Functional Description



PS020823-0208

Crimzon® ZLP32300
Product Specification

T8 (8-Bit)
TRANSMIT Mode

)

Reset T8_Enable Bit
[

CTR1, D1
Value

Load TC8L
Reset T8 _OUT,

Set Timeout Status Bit
(CTRO D5) and Generate
Timeout_Int if Enabled

A

T8 Enable Bit Set

Load TC8H
Set T8_OUT

{

Enable T8

Single Pass

)

T8_OUT Value

Load TC8L
Reset T8 _OUT

Figure 17.

Coad TC8H
Set T8_OUT

'

Enable T8

y

Set Timeout Status Bit
(CTRO D5) and Generate
Timeout_Int if Enabled

TRANSMIT Mode Flowchart

Functional Description
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. Do not load these registers at the time the values are to be loaded into the counter/timer
Caution: . L . .
to ensure known operation. An initial count of 1 is not allowed. An initial count of 0
causes T16 to count from 0 to FFFFh to FFFEh. Transition from 0 to FFFFh is not a tim-
eout condition.

-«—TC16H*256+TC16L Counts—p»

s J

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

Figure 24. T16_OUT in SINGLE-PASS Mode

TC16H*256+TC16L TC16H*256+TC16L
TC16_OUT TC16H*256+TC16L
“Counter Enable” Command, T16_OUT Toggles, T16_OUT Toggles,
T16_OUT Switches to Its Timeout Interrupt Timeout Interrupt

Initial Value (CTR1 DO)

Figure 25. T16_OUT in MODULO-N Mode

T16 DEMODULATION Mode

You must program TC16L and TC16H to FFh. 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 CTR2 Is 0

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; DO0) is set, and an
interrupt is generated if enabled (CTR2, D2). T16 is loaded with FFFFh and starts again.

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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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

47



Crimzon® ZLP32300
Product Specification

55

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



CTR3(0D)03H

D7 | D6 | D5

D4

D3

D2

D1

DO

*Default setting after reset.

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

Recovery.

Crimzon® ZLP32300
Product Specification
o

1l O

|
| ' L J
I LU o |

—

Reserved
No effect when written
Always reads 11111

Sync Mode
0* Disable Sync Mode**
1 Enable Sync Mode

Tg Enable
R 0* Tg Disabled
R 1 Tg Enabled

WO Stop Tg
W1 Enable Tg

T16 Enable
R 0* T4¢ Disabled
R 1 T16 Enabled

Wo Stop T16
W 1 Enable T4¢

Figure 40. T8/T16 Control Register (0D)03H: Read/Write (Except Where Noted)

) Note:

If Sync Mode is enabled, the first pulse of T8 carrier is always synchronized with T16

(demodulated signal). It can always provide a full carrier pulse.

PS020823-0208

Functional Description
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SMR(0F)0BH
D7 | D6 | D5 | D4 | D3 | D2 | D1 | DO

000
001
010
011
100
101
110
111

Crimzon® ZLP32300
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SCLK/TCLK Divide-by-16

0 OFF*
1 ON

Reserved (Must be 0)

Stop Mode Recovery Source

POR Only *
Reserved
P31

P32

P33

P27

P2 NOR 0-3
P2 NOR 0-7

Stop Delay
0 OFF
1 ON * % * %

Stop Recovery Level * * *
0 Low*™
1 High

Stop Flag
0 POR * *x k% % %

1 Stop Recovery **

*Default setting after Reset
* *Set after Stop Mode Recovery
* * *At the XOR gate input

* * * *Default setting after Reset. Must be 1 if using a crystal or resonator clock source.
* * ***Default setting after Power-On Reset. Not Reset with a Stop Mode Recovery.

Figure 43. Stop Mode Recovery Register ((0F)0BH: D6-D0=Write Only, D7=Read Only)

PS020823-0208
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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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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)

PS020823-0208 Functional Description



Capacitance

Table 18 lists the capacitances.

Table 18. Capacitance

Parameter Maximum
Input capacitance 12 pF
Output capacitance 12 pF
I/0 capacitance 12 pF

Tao=25°C,Vec=GND =0V, f=1.0 MHz, unmeasured
pins returned to GND

DC Characteristics

Table 19 describes the DC characteristics.

Table 19. DC Characteristics

Crimzon® ZLP32300
Product Specification
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Ta= 0 °C to +70 °C

Symbol Parameter Vee Min Max  Units Conditions Notes
Vee Supply Voltage 2.0 36 V See Notes 5
Ven Clock Input High 2.0-36 0.8Vcc Vect03 'V Driven by External
Voltage Clock Generator
Ve Clock Input Low 2.0-3.6 Vggs-0.3 04 V Driven by External
Voltage Clock Generator
A Input High Voltage 2.0-3.6 0.7 V¢ Veet0.3 V
Vi Input Low Voltage  2.0-3.6 Vggs—0.3 0.2Vee V
VoH1 Output High Voltage 2.0-3.6 V0.4 \Y, lop =—-0.5mA
VoH2 Output High Voltage 2.0-3.6 V0.8 \Y lop=-7 mA
(P36, P37, POO,
P0O1)
VoL 1 Output Low Voltage 2.0-3.6 04 V oL =4.0 mA
VoL2 Output Low Voltage 2.0-3.6 08 V oL =10 mA
(POO, PO1, P36,
P37)
Vorrser Comparator Input  2.0-3.6 25 mv
Offset Voltage
VREF Comparator 2.0-3.6 0 Vee V
Reference -1.75
Voltage

PS020823-0208
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Device Part Number Description

ZLP32300P2008G 20-pin PDIP 8 K OTP
ZLP32300S2008G 20-pin SOIC 8 K OTP
ZLP32300H4804G 48-pin SSOP 4 K OTP
ZLP32300P4004G 40-pin PDIP 4 KOTP
ZLP32300H2804G 28-pin SSOP 4 K OTP
ZLP32300P2804G 28-pin PDIP 4 K OTP
Z1LP32300S2804G 28-pin SOIC 4 K OTP
ZLP32300H2004G 20-pin SSOP 4 K OTP
ZLP32300P2004G 20-pin PDIP 4 K OTP
ZLP32300S2004G 20-pin SOIC 4 KOTP
ZLP323ICEO01ZAC* 40-PDIP/48-SSOP Accessory Kit

Note: *ZLP323ICE01ZAC has been replaced by an improved version,
ZCRMZNICEOQ02ZACG.

ZLP128ICEO0O1ZEMG In-Circuit Emulator

Note: *ZLP128ICE01ZEMG has been replaced by an improved version,
ZCRMZNICEO1ZEMG.

ZCRMZNICEO1ZEMG Crimzon In-Circuit Emulator

ZCRMZNOO100KITG Crimzon In-Circuit Emulator
Development Kit

ZCRMZNICEO1ZACG 20-Pin Accessory Kit

ZCRMZNICEO2ZACG 40/48-Pin Accessory Kit

Notes
1. Replace C with G for Lead-Free Packaging.
2. Contact www.zilog.com for the die form.

For fast results, contact your local Zilog® sales office for assistance in ordering the part(s)
desired.

PS020823-0208 Ordering Information



Index

Numerics

16-bit counter/timer circuits 40
20-pin DIP package diagram 80
20-pin SSOP package diagram 82
28-pin DIP package diagram 84
28-pin SOIC package diagram 83
28-pin SSOP package diagram 85
40-pin DIP package diagram 85
48-pin SSOP package diagram 86
8-bit counter/timer circuits 36

A

absolute maximum ratings 75
AC

characteristics 78

timing diagram 78
address spaces, basic 1
architecture 1

expanded register file 22

B

basic address spaces 1
block diagram, ZLLP32300 functional 3

C

capacitance 76
characteristics
AC 78
DC 76
clock 46
comparator inputs/outputs 18
configuration

port 0 12

port 1 13

port 2 14

port 3 15

PS020823-0208

Crimzon® ZLP32300
Product Specification

port 3 counter/timer 17

counter/timer

16-bit circuits 40
8-bit circuits 36

brown-out voltage/standby 58
clock 46

demodulation mode count capture flowchart 38

demodulation mode flowchart 39
EPROM selectable options 58
glitch filter circuitry 34

halt instruction 47

input circuit 33

interrupt block diagram 44
interrupt types, sources and vectors 45
oscillator configuration 46

output circuit 43

port configuration register 48
resets and WDT 57

SCLK circuit 50

stop instruction 47

stop mode recovery register 49
stop mode recovery register 2 54
stop mode recovery source 52
T16 demodulation mode 41

T16 transmit mode 40

T16_OUT in modulo-N mode 41
T16_OUT in single-pass mode 41
T8 demodulation mode 37

T8 transmit mode 34

T8 OUT in modulo-N mode 37
T8 OUT in single-pass mode 37
transmit mode flowchart 35
voltage detection and flags 59
watch-dog timer mode register 55
watch-dog timer time select 56

CTR(D)01h T8 and T16 Common Functions 29

D

DC characteristics 76
demodulation mode

count capture flowchart 38
flowchart 39
T16 41

Index



Crimzon® ZLP32300
Product Specification

Customer Support
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For answers to technical questions about the product, documentation, or any other issues
with Zilog’s offerings, please visit Zilog’s Knowledge Base at
http://www.zilog.com/kb.

For any comments, detail technical questions, or reporting problems, please visit Zilog’s
Technical Support at http://support.zilog.com.

Customer Support
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