E*)( l Analog Devices Inc./Maxim Integrated - ZLP32300S2004G Datasheet

Details

Product Status

Core Processor

Core Size

Speed

Connectivity
Peripherals

Number of I/O

Program Memory Size
Program Memory Type
EEPROM Size

RAM Size

Voltage - Supply (Vcc/Vdd)
Data Converters
Oscillator Type
Operating Temperature
Mounting Type
Package / Case

Supplier Device Package

Purchase URL

Email: info@E-XFL.COM

Welcome to E-XFL.COM

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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8-Bit
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16

4KB (4K x 8)

oTP
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2V ~ 3.6V
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Surface Mount
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20-S0IC

https://www.e-xfl.com/product-detail/analog-devices/zIp32300s2004g

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



https://www.e-xfl.com/product/pdf/zlp32300s2004g-4429402
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

Crimzon® ZLP32300
Product Specification

" | .|
] ™ N
||| |,| I._r J 1 J-‘.l
I & W e |

—

_/
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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Table 5. 40- and 48-Pin Configuration (Continued)

40-Pin PDIP No 48-Pin SSOP No  Symbol

14 NC
30 NC
36 NC

Pin Functions

XTAL1 Crystal 1 (Time-Based Input)

This pin connects a parallel-resonant crystal or ceramic resonator to the on-chip oscillator
input. Additionally, an optional external single-phase clock can be coded to the on-chip
oscillator input.

XTAL2 Crystal 2 (Time-Based Output)

This pin connects a parallel-resonant crystal or ceramic resonant to the on-chip oscillator
output.

Input/Output Ports

A Caution:

PS020823-0208

The CMOS input buffer for each Port 0, 1, or 2 pin is always connected to the pin, even
when the pin is configured as an output. If the pin is configured as an open-drain output
and no external signal is applied, a High output state can cause the CMOS input buffer
to float. This might lead to excessive leakage current of more than 100 pA. To prevent
this leakage, connect the pin to an external signal with a defined logic level or ensure
its output state is Low, especially during STOP mode.

Internal pull-ups are disabled on any given pin or group of port pins when programmed
into output mode.

Port 0, 1, and 2 have both input and output capability. The input logic is always present
no matter whether the port is configured as input or output. When doing a READ in-
struction, the MCU reads the actual value at the input logic but not from the output buff-
er. In addition, the instructions of OR, AND, and XOR have the Read-Modify-Write
sequence. The MCU first reads the port, and then modifies the value and load back to
the port.

Precaution must be taken if the port is configured as open-drain output or if the port is

driving any circuit that makes the voltage different from the desired output logic. For
example, pins POO—P07 are not connected to anything else. If it is configured as

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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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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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

Functional Description
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P35_Out
This bit defines whether P35 is used as a normal output pin or T16 output.

CTR3 T8/T16 Control Register—CTR3(D)03h

Table 10 lists and briefly describes the fields for this register. This register allows the Tg
and T4 counters to be synchronized.

Table 10.CTR3 (D)03h: T8/T16 Control Register

Field Bit Position Value Description

T4 Enable 7------- R 0* Counter Disabled
R 1 Counter Enabled
w 0 Stop Counter
w 1 Enable Counter

Tg Enable -6------ R 0* Counter Disabled
R 1 Counter Enabled
w 0 Stop Counter
w 1 Enable Counter

Sync Mode --5----- R/W 0** Disable Sync Mode

1 Enable Sync Mode

Reserved ---43210 R 1 Always reads 11111

w X No Effect

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

Counter/Timer Functional Blocks

Input Circuit

The edge detector monitors the input signal on P31 or P20. Based on CTR1 D5-D4, a
pulse is generated at the Pos Edge or Neg Edge line when an edge is detected. Glitches in
the input signal that have a width less than specified (CTR1 D3, D2) are filtered out (see
Figure 16).

PS020823-0208 Functional Description
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é Caution: Using the same instructions for stopping the counter/timers and setting the status bits is
" not recommended.

Two successive commands are necessary. First, the counter/timers must be stopped. Sec-
ond, the status bits must be reset. These commands are required because it takes one
counter/timer clock interval for the initiated event to actually occur, see Figure 19 and
Figure 20.

TC8H
Counts

'\ ([

Counter Enable Command; T8 _OUT Toggles;
T8 _OUT Switches to Its Timeout Interrupt
Initial Value (CTR1 D1)

Figure 19. T8_OUT in SINGLE-PASS Mode

T8_OUT Toggles

T8 _OUT)\ TC8L \A

|

Counter Enable Command; Timeout Timeout
T8 _OUT Switches to Its Interrupt Interrupt
Initial Value (CTR1 D1)

Figure 20. T8_OUT in MODULO-N Mode

T8 DEMODULATION Mode

You must program TC8L and TC8H to FFh. After T8 is enabled, when the first edge (ris-
ing, falling, or both depending on CTR1, D5; D4) is detected, it starts to count down.
When a subsequent edge (rising, falling, or both depending on CTR1, D5; D4) is detected
during counting, the current value of T8 is complemented and put into one of the capture
registers. If it is a positive edge, data is put into LOS8; if it is a negative edge, data is put
into HI8. From that point, one of the edge detect status bits (CTR1, D1; DO0) is set, and an
interrupt can be generated if enabled (CTRO, D2). Meanwhile, T8 is loaded with FFh and
starts counting again. If T8 reaches 0, the time-out status bit (CTRO, D5) is set, and an

PS020823-0208 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

PS020823-0208 Functional Description
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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

PS020823-0208 Functional Description



) Note:

PS020823-0208

Crimzon® ZLP32300
Product Specification

'al & |
I | f )11
y e’ Gl

= = - /-@

—

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

42



PS020823-0208

Crimzon® ZLP32300
Product Specification

Table 13. SMR2(F)0Dh:Stop Mode Recovery Register 2* (Continued)

Field Bit Position Value Description

Source ---432-- W 000" A.POR Only
001  B. NAND of P23-P20
010  C. NAND of P27-P20
011 D. NOR of P33—P31
100  E. NAND of P33—P31
101 F. NOR of P33-P31, P00, P07
110  G. NAND of P33—-P31, P00, P07
111 H. NAND of P33-P31, P22—P20

Reserved ~  ------ 10 00 Reserved (Must be 0)

*Port pins configured as outputs are ignored as an SMR recovery source.
TIndicates the value upon Power-On Reset.

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.
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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

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
Product Specification

66

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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R248 PO1M(F8H)

D7

D6

D5

D4

D3

D2

D1

DO
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\— P0O0-P03 Mode

0: Output
1: Input *

Reserved (Must be 0)

Reserved (Must be 1)

P17-P10 Mode
0: Byte Output
1: Byte Input*

Reserved (Must be 0)

P07-P04 Mode
0: Output
1: Input *

Reserved (Must be 0)

*Default setting after reset; only P00, P01 and PQO7 are available on Crimzon ZLP32300 20-pin con-

figurations.

Figure 48. Port 0 and 1 Mode Register (F8H: Write Only)

PS020823-0208

Functional Description
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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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MILLIMETER INCH

SYMBOL 1 i NOM MAX MIN NOM MAX
A 173 1.86 1.99 0068 0073 0078
Al 005 013 021 0002 0005 0008
) 168 173 178 0066 0068 0070
B 025 038 0010 0015
c 0.09 — 020 0004 0006 0008
D 1007 1020 1033 0397 0402 0407
E 520 530 538 0.205 0209 0212
E 065TYP 00256 TYP
H 7,65 7.80 7.90 0301 0307 0311
L 063 075 095 0025 0030 0037

< —

0-8: 0 [|ar

DETAIL ‘A

CONTROLLING DIMENSIONS: MM
LEADS ARE COPLANAR WITHIN .004 INCHES.

Figure 63. 28-Pin SSOP Package Diagram

40 21
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D

E1

ITII_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_II_IYX)I

C |
MustaataaataatinaLs
SRR LA

e

SYMBOL MILLIMETER INCH

MIN MAX MIN MAX
Al 0.51 1.02 .020 .040
A2 3.18 3.94 125 .155
B 0.38 0.53 .015 .021
B1 1.02 1.52 .040 .060
C 0.23 0.38 .009 .015
D 52.07 52.58 |2.050 2.070
E 15.24 15.75 .600 .620
E1 13.59 14.22 .535 .560

E 2.54 TYP .100 TYP
eA 15.49 16.76 610 .660
. £ , L 3.05 3.81 120 .150
Q1 1.40 1.91 .055 .075
‘ ‘ S 1.52 2.29 .060 .090

CONTROLLING DIMENSIONS : INCH

Figure 64. 40-Pin PDIP Package Diagram

PS020823-0208
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The Crimzon ZLP32300 is available for the following parts:

Device Part Number Description

Crimzon ZL.P32300H4832G 48-pin SSOP 32 K OTP

ZLP32300 ZLP32300P4032G 40-pin PDIP 32 K OTP
ZLP32300H2832G 28-pin SSOP 32 K OTP
ZLP32300P2832G 28-pin PDIP 32 K OTP
ZLP32300S2832G 28-pin SOIC 32 K OTP
ZLP32300H2032G 20-pin SSOP 32 K OTP
ZLP32300P2032G 20-pin PDIP 32 K OTP
ZLP32300S2032G 20-pin SOIC 32 KOTP
ZLP32300H4816G 48-pin SSOP 16 K OTP
ZLP32300P4016G 40-pin PDIP 16 K OTP
ZLP32300H2816G 28-pin SSOP 16 K OTP
ZLP32300P2816G 28-pin PDIP 16 K OTP
ZLP32300S2816G 28-pin SOIC 16 K OTP
ZLP32300H2016G 20-pin SSOP 16 K OTP
ZLP32300P2016G 20-pin PDIP 16 K OTP
ZLP32300S2016G 20-pin SOIC 16 K OTP
ZLP32300H4808G 48-pin SSOP 8 K OTP
ZLP32300P4008G 40-pin PDIP 8 K OTP
ZLP32300H2808G 28-pin SSOP 8 K OTP
ZLP32300P2808G 28-pin PDIP 8 K OTP
ZLP32300S2808G 28-pin SOIC 8 K OTP
ZLP32300H2008G 20-pin SSOP 8 K OTP

Ordering Information
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