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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.
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Port 2: 0—7 pull-up transistors
EPROM Protection
WDT enabled at POR

Functional Block Diagram
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Figure 1 displays the Crimzon ZLP32300 MCU functional block diagram.
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Note: Refer to the specific package for available pins.

Figure 1. Crimzon ZLP32300 MCU Functional Block Diagram
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P25 1 28 C1P24
P26 ] 2 27 P23
P27 3 26 QP22
P04 4 25 EP21
P05 5 24 E1P20
P06 6 28-Pin 23 [PO3
Po7 7 PDIP 22 AVgg
VppH 8 Solc 21 AP02
XTAL2E] 9 SSOP 50 [Po1
XTAL1E] 10 19 P00
P31 11 18 A Pref1/P30
p32C] 12 17 BP36
P33 13 16 QP37
P34 14 15 @P35

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-P0O7 Input/Output  Port O, Bits 4, 5, 6, 7
8 Vpp Power supply
9 XTAL2 Output Crystal, oscillator clock
10 XTALA1 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 Input Analog ref input; connect to
Port 3 Bit 0 V¢ 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

PS020823-0208

Pin Description



PS020823-0208

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
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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 PO0-P07 all Low.

AND PO, #%-0

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 1/O operation, they must be configured by writing to
the Port 01 mode register (PO1M). 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.

Pin Description
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ZLP32300 Port 3 (I/O)

<«— Pref1/P30
-« P31

<« P32

«— P33

- » P35

——» P36

- » P37

R247 = P3M

1 = Analog

D1 0 = Digital

I

Dig. l
~o o IRQ2, P31 Data Latch
An

P31 (AN1)
F Comp1
Pref1 . |
' |
P32 (AN2) ;o\*c
~_Comp2 o |RQO, P32 Data Latch
P33 (REF2) >4—Q |
|
\
From Stop Mode R s fSMR ~ - IRQ1, P33 Data Latch
rom Op Viode recovery source o °

PS020823-0208

Figure 10. Port 3 Configuration

Two on-board comparators process analog signals on P31 and P32, with reference to the
voltage on Prefl 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). Prefl and P33 are the comparator reference
voltage inputs. Access to the Counter Timer edge-detection circuit is through P31 or P20

Pin Description
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Figure 11. Port 3 Counter/Timer Output Configuration
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PS020823-0208 Pin Description
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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.

PS020823-0208 Functional Description
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Reset Condition

Z8 Standard Control Registers
Expanded Reg. Bank 0/Group 15**|D7| Dd Dd D4 Dd DQI D1| Dd

FF__SPL ujujujujujujuju
FE SPH ujujujujujujuju
Register Pointer FD_RP ojojojojojojojo
EEENEBNN PR
y— 2 S—— FB IMR ululululu]ujulu
Working Register Expanded Register FA__IRQ ojojojofofojojo
Group Pointer | |Bank Pointer F9 IPR ujujujufjulu]uju
F8 PO1M 1]11]o]o1]1]1]1
«| F7 P3M olofo]ofo]o]o]o
.|F6 P2M {111 1]1]1
F5 Reserved ulululululululu
F4  Reserved ulululululululu
F3  Reserved ulululululululu
Register File (Bank 0)** F2 Reserved ulujujufujujulu
FF F1  Reserved ululujulujujulu
FO FO Reserved ulululululululu
Expanded Reg. Bank F/Group 0**

(F) OF WDTMR ululofo]1]1]o]1

(F) OE Reserved
*| (F)OD SMR2 ojojojojojojojo

(F)0C Reserved
7E 1 1| (F)0B SMR ulo]1fojojoju]o

(F) OA Reserved

(F) 09 Reserved

(F) 08 Reserved

(F) 07 Reserved

(F) 06 Reserved

(F) 05 Reserved

OF (F) 04 Reserved

00 (F) 03 Reserved

(F) 02 Reserved

(F) 01 Reserved
Expanded Reg. Bank 0/Group (0) (F) 00 PCON tjefefafrfajrfo

(0)03 P3 0 U xpanded\Reg. Bank D/Group 0
(D)0C LVD Ujujujujujupuyjo
02P2 v I D)oB_ HI8 o[ofo]ofofofo]0
*1(0) 01 P1 u “| (D)oA LO8 ojojo]jofofo]o]o
(0) 00 PO U *| (D)09  HI16 ojojojojojojojo
| Dyos LO16 ol ofofo]o]o]o]o
U = Unknown *1 (D)0o7  TC16H 0jojojofjojojo]o
* Not reset with a Stop Mode Recovery. P1 reserved in 20 or 28-pin package. *[(D)06 TC16L ojojojojofojojo
** All addresses are in hexadecimal *]1 (D)05 TC8H ojojojofojojo]oO
1 Is not reset with a Stop Mode Recovery, except Bit 0 *[(D)o4  TC8L ojojofofojojojo
T Bit 5 Is not reset with a Stop Mode Recovery T1(0)03 CTR3 ofojojtjtjtj1f
11 Bits 5,4,3,2 not reset with a Stop Mode Recovery Moz  cTrR2 ofoJojofojo]o]oO
M1 Bits 5 and 4 not reset with a Stop Mode Recovery "M o1 ctr1 oloJofojofo]o]o
1111 Bits 5,4,3,2,1 not reset with a Stop Mode Recovery MMM (D)oo  CTRO ojojo]ofofo]o]o

Figure 13. Expanded Register File Architecture

PS020823-0208 Functional Description
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Field Bit Position Value Description
Mode T------- RW 0% TRANSMIT Mode
1 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
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 Flagto 0

PS020823-0208
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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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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)

Crimzon® ZLP32300
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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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Stop Mode Recovery Register 2 (SMR2)
This register determines the mode of Stop Mode Recovery for SMR2 (see Figure 34).
SMR2(0F)Dh

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

Reserved (Must be 0)

Reserved (Must be 0)

Stop Mode Recovery Source 2

000 POR Only *

001 NAND P20, P21, P22, P23

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

100 NAND P31, P32, P33

101 NOR P31, P32, P33, P00, P07

110 NAND P31, P32, P33, P00, P07

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

Reserved (Must be 0)

Recovery Level * *
0 Low~™
1 High

Reserved (Must be 0)

If used in conjunction with SMR, either of the two specified events causes a Stop Mode Recovery.
*Default setting after reset.
* *At the XOR gate input.

Figure 34. Stop Mode Recovery Register 2 ((0F)DH:D2-D4, D6 Write Only)

If SMR2 is used in conjunction with SMR, either of the specified events causes a Stop
Mode Recovery.

) Note:  Port pins configured as outputs are ignored as an SMR or SMR2 recovery source. For
example, if the NAND or P23—P20 is selected as the recovery source and P20 is config-
ured as an output, the remaining SMR pins (P23—P21) form the NAND equation.

PS020823-0208 Functional Description
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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
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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
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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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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
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D
c MILLIMETER INCH
% 1 N SYWBOL MIN MAX MIN MAX
NAERARERARAARE J PR Y T T T
Al 0.10 0.30 .004 012
A2 2.24 2.44 .088 .096
B 0.36 0.46 014 018
c c 0.23 0.30 .009 012
D 17.78 18.00 .700 710
_ £ 7.40 7.60 291 .299
\/f//\ E 1.27 BSC .050 BSC
H 10.00 10.65 .394 419
HEHHHEHEEHHHHEH [ o0 o [ ow | e
1 14 L 0.61 1.00 024 039
OPTIONAL Q1 0.97 1.09 .038 .043
P1 IDENTIFIER

1

= T
5 CONTROLLING DIMENSIONS : MM
Z Al LEADS ARE COPLANAR WITHIN .004 INCH.
B Seating plane

[l

DETALL A \j .

Figure 61. 28-Pin SOIC Package Diagram
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i 18 pYMBOL| OPT# Mh:IrIlLLIMETsix MIN it MAX
e e Y e Y e e e e e Y e A e o O o |

Al 038 | 102 | 015 | 040

A2 318 | 419 | 25 | 185

B 038 | 058 | 015 | oz

) E1 B1 01 1.40 1.65 055 065

02 114 | 140 | 045 | .055

c 028 | 038 | 000 | 015

| 1 14 02 | 3531 | 3594 | 130 | 1475

| D | E 1524 | 1575 | 600 | .620

P T B I R

02 | 1283 | 1308 | 405 | 615

E— 254TVP 100 BSC

01 oA 1549 | 1676 | 610 | 660

L 305 | 381 20 | 150

Tr R o L 140 | 191 | 085 | 075

02 140 | 178 | 085 | a0

A1 S

S _I l_ __”_ I— A 02 1.02 1.62 .040 080

CONTROLLING DIMENSIONS : INCH

OPTION TABLE
QPTION # PACKAGE
01 STANDARD
02 IDF

Note: ZiLOG supplies both options for production. Component layout
PCB design should cover bigger option 01.

Figure 62. 28-Pin PDIP Package Diagram
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48 25 - MILLIMETER INCH
RRARARAAAAARARAAARAAAAAA SMEBOL U T e | uw [ wax
A 241 2.79 0.095 | 0.110
M 0.23 0.38 0.009 | 0.015
£ H A2 2.18 2.39 0.086 | 0.094
b 0.20 0.34 0.008 | 0.0135
@) [ 0.13 0.25 0.005 | 0.010
D 15.75 16.00 0.620 | 0.630
iEREEEEEEEREGEGRERERELLL E 738 | 759 | oz91 | ozss
1 24 ] 0.635 BSC 0.025 BSC
, H 10.16 10.41 0.400 0.410
Detail A L 0.51 1016 | 0020 | 0.040
A2 /!A CONTROLLI NG DI MENSI ONS : MM

LEADS ARE COPLANAR W THI N . 004 | NCH
SEATI NG PLANE

I

0-8°

Detail A

Figure 65. 48-Pin SSOP Package Design

) Note: Contact Zilog® on the actual bonding diagram and coordinate for chip-on-board assem-
bly.
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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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