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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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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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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
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P16
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P31
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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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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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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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Initial_T8_Out/Rising_Edge

In TRANSMIT mode, if 0, the output of T8 is set to 0 when it starts to count. If 1, the out-
put of T8 is set to 1 when it starts to count. When the counter is not enabled and this bit is
setto 1 or 0, T8 _OUT is set to the opposite state of this bit. This ensures that when the
clock is enabled, a transition occurs to the initial state set by CTR1, DI.

In DEMODULATION mode, this bit is set to 1 when a rising edge is detected in the input
signal. In order to reset the mode, a 1 should be written to this location.

Initial_T16 Out/Falling _Edge

In TRANSMIT mode, if it is 0, the output of T16 is set to 0 when it starts to count. If it is
1, the output of T16 is set to 1 when it starts to count. This bit is effective only in Normal
or PING-PONG mode (CTR1, D3; D2). When the counter is not enabled and this bit is set,
T16_OUT is set to the opposite state of this bit. This ensures that when the clock is
enabled, a transition occurs to the initial state set by CTR1, DO.

In DEMODULATION mode, this bit is set to 1 when a falling edge is detected in the input
signal. In order to reset it, a 1 should be written to this location.

Modifying CTRI (D1 or D0) while the counters are enabled causes unpredictable output
from T8/16 OUT.

CTR2 Counter/Timer 16 Control Register—CTR2(D)02h
Table 9 lists and briefly describes the fields for this register.

Table 9. CTR2(D)02h: Counter/Timer16 Control Register

Field Bit Position Value Description
T16_Enable 7------- R (0 Counter Disabled
1 Counter Enabled
W 0 Stop Counter
1 Enable Counter
Single/Modulo-N -6------ R/W TRANSMIT Mode
(0 Modulo-N
1 Single Pass
DEMODULATION Mode
0 T16 Recognizes Edge
1 T16 Does Not Recognize
Edge
Time_Out --5----- R (0 No Counter Timeout
1 Counter Timeout
Occurred
w 0 No Effect

—_

Reset Flagto 0

PS020823-0208
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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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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
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T8 (8-Bit)
DEMODULATION Mode

T8 Enable
CTRO, D7

Yes

FFh— TC8

First
Edge Present

A

No

Disable TC8 Enable TC8
A

T8_Enable
Bit Set

No

No

Edge Present

T8 Timeout
Set Edge Present Status
Bit and Trigger Data
Capture Int. If Enabled

Set Timeout Status
Bit and Trigger
Timeout Int. If Enabled

!

Continue Counting

5

>

Figure 22. DEMODULATION Mode Flowchart
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Clock

The device’s on-chip oscillator has a high-gain, parallel-resonant amplifier, for connection
to a crystal, ceramic resonator, or any suitable external clock source (XTAL1 = Input,
XTAL2 = Output). The crystal must be AT cut, ]| MHz to 8 MHz maximum, with a series
resistance (RS) less than or equal to 100 € The on-chip oscillator can be driven with a
suitable external clock source.

The crystal must be connected across XTAL1 and XTAL2 using the recommended capac-
itors from each pin to ground. The typical capacitor value is 10 pF for 8 MHz. Also check
with the crystal supplier for the optimum capacitance.

XTALA1 —DC XTAL1 XTAL1
C1
} XTAL2 =1 XTAL2 XTAL2
T
Crystal External Clock Ceramic Resonator f = 8 MHz
C1,C2=10pF*
f=8MHz

*Note: preliminary value.

PS020823-0208

Figure 29. Oscillator Configuration

Zilog’s IR MCU supports crystal, resonator, and oscillator. Most resonators have a
frequency tolerance of less than +0.5%, which is enough for remote control application.
Resonator has a very fast startup time, which is around few hundred microseconds. Most
crystals have a frequency tolerance of less than 50 ppm (+0.005%). However, crystal
needs longer startup time than the resonator. The large loading capacitance slows down the
oscillation startup time. Zilog® suggests not to use more than 10 pF loading capacitor for
the crystal. If the stray capacitance of the PCB or the crystal is high, the loading
capacitance C1 and C2 must be reduced further to ensure stable oscillation before the
Tpor (Power-On Reset time is typically 5-6 ms, see Table 20 on page 79).

For Stop Mode Recovery operation, bit 5 of SMR register allows you to select the Stop
Mode Recovery delay, which is the Tpog. If Stop Mode Recovery delay is not selected, the
MCU executes instruction immediately after it wakes up from the STOP mode. If
resonator or crystal is used as a clock source then Stop Mode Recovery delay needs to be
selected (bit 5 of SMR = 1).

Functional Description

46
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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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) Note: Do not modify register POIM while checking a low-voltage condition. Switching noise of

PS020823-0208

LVD(0D)0CH

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

*Default setting after reset.

Crimzon® ZLP32300
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Voltage Detection

0: Disable *
1: Enable

LVD Flag (Read only)
0: LVD Flag reset *
1: LVD Flag set

HVD Flag (Read only)
0: HVD Flag reset *
1: HVD Flag set

Reserved (Must be 0)

Figure 41. Voltage Detection Register

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

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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R250 IRQ(FAH)

D7 | D6 | D5 | D4 | D3

D2

D1

DO

Crimzon® ZLP32300
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IRQO = P32 Input
IRQ1 = P33 Input
IRQ2 = P31 Input
IRQ3 =T16
IRQ4 =T8

IRQ5 =LVD

Inter Edge

P31y P32l =00
P31l  P32T =01
P31T P32l =10
P31Ty P32T4 =11

Figure 50. Interrupt Request Register (FAH: Read/Write)

R251 IMR(FBH)

D7 | D6 | D5 | D4 | D3

D2

D1

DO

*Default setting after reset

1 Enables IRQ5-IRQ0
(DO = IRQO)
Reserved (Must be 0)

0 Master Interrupt Disable *
1 Master Interrupt Enable * *

* *Only by using El, DI instruction; DI is required before changing the IMR register

Figure 51. Interrupt Mask Register (FBH: Read/Write)

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



Table 20. AC Characteristics

Crimzon® ZLP32300

Product Specification

TA=0 °C to +70 °C Watchdog
8.0 MHz Timer
Mode
Register
No Symbol Parameter Vee Minimum Maximum Units Notes (D1, D0)
1 TpC Input Clock Period 2.0-3.6 121 DC ns 1
2 TrC,TfC Clock Input Rise and 2.0-3.6 25 ns 1
Fall Times
TwC Input Clock Width 2.0-3.6 37 ns 1
4 TwrTinL Timer Input 2.0 100 ns 1
Low Width 3.6 70
5 TwTinH Timer Input High 2.0-3.6 3TpC 1
Width
6 TpTin Timer Input Period 2.0-3.6 8TpC 1
7  TrTin,TfTin Timer Input Rise and 2.0-3.6 100 ns 1
Fall Timers
8 TwiL Interrupt Request 2.0 100 ns 1,2
Low Time 3.6 70
9 TwlH Interrupt Request 2.0-3.6 5TpC 1,2
Input High Time
10 Twsm Stop Mode Recovery 2.0-3.6 12 ns 3
Width Spec
10TpC
11 Tost Oscillator 2.0-3.6 5TpC
Start-Up Time
12 Twdt Watchdog Timer 2.0-3.6 5 ms 0,0
Delay Time 2.0-3.6 10 ms 0,1
2.0-3.6 20 ms 1,0
2.0-3.6 80 ms 1,1
13 Tpor Power-on reset 2.0-3.6 25 10 ms
Notes
1. Timing Reference uses 0.9 V¢ for a logic 1 and 0.1 V¢ for a logic 0.
2. Interrupt request through Port 3 (P33-P31).
3. SMR-D5=1.
4. SMR-D5 =0.

PS020823-0208
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Ilog|,

D c
-”~§
48 25 - MILLIMETER INCH
RRARARAAAAARARAAARAAAAAA SMEOL U T e | uw [ e
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
O c 0.13 0.25 0.005 | 0.010
D 15.75 16.00 0.620 | 0.630
iEREEEEEEEREGEGRERERELLL E 739 | 759 | oz91 | o299
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.

PS020823-0208 Packaging
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