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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"

Discontinued at Digi-Key

Z8

8-Bit

8MHz

Brown-out Detect/Reset, HLVD, POR, WDT
24

8KB (8K x 8)

OTP

237 x 8

2V ~ 3.6V

Internal

0°C ~ 70°C (TA)

Surface Mount

28-S0IC (0.295", 7.50mm Width)
28-S0IC

https://www.e-xfl.com/product-detail/analog-devices/zIp32300s2808c

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/zlp32300s2808c-4427933
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

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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(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.
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CTRO, DO
\
| PCON, DO
Pi‘;fgtjt— MUX b—
~[MUX Pad
P3MD1 | | P34
P31

P31):I}
P30 (Pref1 Comp1

CTR2, DO
v
Out 35 — S
MUX
T16_Out — Pad
P35
CTR1, D6
A

Out 36— MUX P—1

T8/T16_Out— Pad

P36

PCON, DO
\

P37 data —
@ TIMux P

Pad
P37

P3M D1

P32

P32}
P33 Comp2

Figure 11. Port 3 Counter/Timer Output Configuration
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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
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Counter/Timer8 High Hold Register—TC8H(D)05h

Field Bit Position

Description

T8 Level HI  [7:0]

R/W Data

Counter/Timer8 Low Hold Register—TC8L(D)04h

Field Bit Position

Description

T8 Level LO [7:0]

R/W Data

CTRO Counter/Timer8 Control Register—CTRO0(D)00h
Table 7 lists and briefly describes the fields for this register.

Table 7. CTR0O(D)00h Counter/Timer8 Control Register

Field Bit Position Value Description
T8_Enable 7= R/W 0* Counter Disabled
1 Counter Enabled
0 Stop Counter
1 Enable Counter
Single/Modulo-N -6---—--- R/W 0~ Modulo-N
1 Single Pass
Time_Out --5--mmm- R/W 0** No Counter Time-Out
1 Counter Time-Out Occurred
0 No Effect
1 Reset Flagto 0
T8 _Clock ---43--- R/W 0 0** SCLK
01 SCLK/2
10 SCLK/4
11 SCLK/8
Capture_INT_Mask - 2-- R/W 0** Disable Data Capture Interrupt
1 Enable Data Capture Interrupt
Counter_INT_Mask - 1- R/W 0** Disable Time-Out Interrupt
1 Enable Time-Out Interrupt
P34 Out 0 R/W 0* P34 as Port Output

T8 Output on P34

*Indicates the value upon Power-On Reset.

**Indicates the value upon Power-On Reset. Not reset with a Stop Mode Recovery.

PS020823-0208
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When T8 is enabled, the output T8 OUT switches to the initial value (CTR1, D1). If the
initial value (CTR1, D1) is 0, TC8L is loaded; otherwise, TC8H is loaded into the counter.
In SINGLE-PASS mode (CTRO, D6), T8 counts down to 0 and stops, T8 _OUT toggles,
the time-out status bit (CTRO, D5) is set, and a time-out interrupt can be generated if it is
enabled (CTRO, D1). In MODULO-N mode, upon reaching terminal count, T8 OUT is
toggled, but no interrupt is generated. From that point, T8 loads a new count (if the

T8 OUT level now is 0), TC8L is loaded; if it is 1, TC8H is loaded. T8 counts down to 0,
toggles T8 OUT, and sets the time-out status bit (CTRO, D5), thereby generating an inter-
rupt if enabled (CTRO, D1). One cycle is thus completed. T8 then loads from TC8H or
TCS8L according to the T8 _OUT level and repeats the cycle, see Figure 18.

Z8 Data Bus CTRO D2
A
Positive Edge T
| )
Negative Edge I IRQ4
1 v
HI8 LO8

? ? CTRO D1

CTRO D4, DBT

Clock i
Clock 8-Bit
SCLK —» Select "|  Counter T8 > T8 OUT
TC8H TC8L

Z8 Data Bus f ?

Figure 18. 8-Bit Counter/Timer Circuits

You can modify the values in TC8H or TC8L at any time. The new values take effect
when they are loaded.

A Caution: 7o ensure known operation do not write these registers at the time the values are to be
loaded into the counter/timer. An initial count of 1 is not allowed (a non-function oc-
curs). An initial count of 0 causes TCS8 to count from 0 to FFh to FEh.

) Note: The letter h denotes hexadecimal values.

Transition from 0 to FFh is not a timeout condition.

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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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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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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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



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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) Note: Do not modify register POIM while checking a low-voltage condition. Switching noise of
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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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Expanded Register File Control Registers (0OF)

The expanded register file control registers (OF) are displayed in Figure 42 through

Figure 55 on page 74.

PCON(OF)00H

D7

D6

D5

D4

D3

D2

D1

DO

\— Comparator Output Port 3

*Default setting after reset

0 P34, P37 Standard Output *
1 P34, P37 Comparator Output

Port 1
0: Open-Drain
1: Push-Pull*

Port 0

0: Open-Drain
1: Push-Pull *

Reserved (Must be 1)

Figure 42. Port Configuration Register (PCON)(0F)00H: Write Only)

PS020823-0208
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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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R249 IPR(F9H)

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
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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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Packaging

Package information for all versions of Crimzon ZLP32300 is displayed in Figure 58

through Figure 65.
SEOL | MILUMETER INCH

MIN MAX MIN MAX

Al 038 | 081 | 015 | 032

20 1" A2 3.25 3.68 .128 145
N e s S Y Y B 041 | 051 | 016 | .020
B 147 | 157 | 058 | 082

c 020 | 030 | 008 | .012
£l ) 2565 | 2616 | 1.010 | 1.030

E 749 | 826 | 295 | .325

£l 610 | 665 | 240 | 262

‘—1"—"—"—"—"—"—"—"—"?' = 254 BSC 100 BSC
oA 787 | 914 | 310 | .360

0 L 318 | 343 | 125 | 135

al 142 | 165 | 056 | .065

S 152 | 1.65 | 060 | .065

CONTROLLING DIMENSIONS : INCH

Il
J|

{
IR (e—
FRL LT, S

Figure 58. 20-Pin PDIP Package Diagram
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D
¢ MILLIMETER INCH
SYMBOL
20 11 MIN MAX MIN MAX
H H H H H H H H H H f A 2.40 2.65 094 104
Al 0.10 0.30 004 012
A2 224 2.44 088 096
B 0.36 0.46 014 018
> £ c 0.23 0.30 009 012
) D 12.60 12.95 .496 510
£ 7.40 7.60 291 299
O 5] 1.27 BSC .050 BSC
Vi
H 10.00 10.65 394 419
/ H H H H H H H H H H h 0.30 0.40 012 016
0.60
OPTIONAL 1 10 L 1.00 024 039
P1 IDENTIFIER Q1 0.97 1.07 038 042
L | o
A2 T oA CONTROLLING DIMENSIONS : MM
,‘2 i LEADS ARE COPLANAR WITHIN .004 INCH.
AL L
M B SEATING PLANE 1
& 078"
DETALL A

Figure 59. 20-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 | o

) 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

g Lo | 18 [0 | 55 | 66

02 | 1283 | 1308 | 405 | 615

E— 254TVP 100 BSC

01 oA 1549 | 1676 | 610 | 680

L 305 | 381 20 | .150

Tr Ry o Lo 140 | 191 | 085 | 075

02 140 | 178 | 085 | om0

A1 S

S _I l_ __”_ I— A 02 1.02 1.62 .040 060

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

PS020823-0208 Packaging



