
Zilog - ZGP323LES2004C Datasheet

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"

Embedded microcontrollers are used in virtually every
sector of electronics, providing the necessary control and
processing power for a multitude of applications. In
consumer electronics, they manage the operations of
smartphones, home appliances, and wearable devices. In
automotive systems, microcontrollers control engine
functions, safety features, and infotainment systems.
Industrial applications rely on microcontrollers for
automation, robotics, and process control. Additionally,
microcontrollers are integral in medical devices, handling
functions such as monitoring, diagnostics, and control of
therapeutic equipment. Their versatility and
programmability make them essential components in
creating efficient, responsive, and intelligent electronic
systems.

Common Subcategories of "Embedded -
Microcontrollers"

Embedded microcontrollers can be categorized based on
their architecture, performance, and application focus.
Common subcategories include 8-bit, 16-bit, and 32-bit
microcontrollers, differentiated by their processing power
and memory capacity. 8-bit microcontrollers are typically
used in simple applications like basic control systems and
small devices. 16-bit microcontrollers offer a balance
between performance and complexity, suitable for
medium-scale applications like industrial automation. 32-
bit microcontrollers provide high performance and are
used in complex applications requiring advanced
processing, such as automotive systems and sophisticated
consumer electronics. Each subcategory serves a specific
range of applications, providing tailored solutions for
different performance and complexity needs.

Types of "Embedded - Microcontrollers"

There are various types of embedded microcontrollers,
each designed to meet specific application requirements.
General-purpose microcontrollers are versatile and used in
a wide range of applications, offering a balance of
performance, memory, and peripheral options. Special-
purpose microcontrollers are tailored for specific tasks,
such as automotive controllers, which include features like
built-in motor control peripherals and automotive-grade
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Figure 4. 28-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration

*Windowed Cerdip. These units are intended to be used for 
engineering code development only. ZiLOG does not 
recommend/guarantee this package for production use.

Table 4. 28-Pin PDIP/SOIC/SSOP/CDIP* Pin Identification

Pin Symbol Direction Description
1-3 P25-P27 Input/Output Port 2, Bits 5,6,7
4-7 P04-P07 Input/Output Port 0, Bits 4,5,6,7 
8 VDD Power supply
9 XTAL2 Output Crystal, oscillator clock
10 XTAL1 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

Port 3 Bit 0
Input Analog ref input; connect to VCC 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

P24
P23
P22
P21
P20
P03
VSS
P02
P01
P00
Pref1/P30
P36
P37
P35

P25
P26
P27
P04
P05
P06
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VDD

XTAL2
XTAL1
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P32
P33
P34

1
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CDIP*

Note:
PS023702-1004 P r e l i m i n a r y  Pin Description



Z8 GPTM OTP MCU Family
Product Specification

11

tes

2
2

Capacitance

Table 7 lists the capacitances.

DC Characteristics

Table 7. Capacitance

Parameter Maximum

Input capacitance 12pF

Output capacitance 12pF

I/O capacitance 12pF

Note: TA = 25° C, VCC = GND = 0 V, f = 1.0 MHz, unmeasured pins returned to GND

Table 8. DC Characteristics

TA= 0°C to +70°C
Units Conditions NoSymbol Parameter VCC Min Typ Max

VCC Supply Voltage 2.0 3.6 V See Note 5 5
VCH Clock Input High 

Voltage
2.0-3.6 0.8 VCC+0.3 V Driven by External

Clock Generator
VCL Clock Input Low 

Voltage
2.0-3.6 VSS–0.3 0.5 V Driven by External

Clock Generator 
VIH Input High Voltage 2.0-3.6 0.7 VCC VCC+0.3 V
VIL Input Low Voltage 2.0-3.6 VSS–0.3 0.2 VCC V
VOH1 Output High Voltage 2.0-3.6 VCC–0.4 V IOH = –0.5mA
VOH2 Output High Voltage 

(P36, P37, P00, P01)
2.0-3.6 VCC–0.8 V IOH = –7mA

VOL1 Output Low Voltage 2.0-3.6 0.4 V IOL = 1.0mA
IOL = 4.0mA

VOL2 Output Low Voltage 
(P00, P01, P36, P37)

2.0-3.6 0.8 V IOL = 10mA

VOFFSET Comparator Input 
Offset Voltage

2.0-3.6 25 mV

VREF Comparator
Reference
Voltage

2.0-3.6 0 VDD
-1.75

V

IIL Input Leakage 2.0-3.6 –1 1 µA VIN = 0V, VCC
Pull-ups disabled

IOL Output Leakage 2.0-3.6 –1 1 µA VIN = 0V, VCC
ICC Supply Current 2.0

3.6
10
15

mA
mA

at 8.0 MHz
at 8.0 MHz

1, 
1, 
PS023702-1004 P r e l i m i n a r y  DC Characteristics
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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.

Port 0 (P07–P00)
Port 0 is an 8-bit, bidirectional, CMOS-compatible port. These eight I/O lines are 
configured 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 I/O operation, they must be configured by 
writing to the Port 0 mode register. After a hardware reset, Port 0 is configured as 
an input port.

An optional pull-up transistor is available as a mask option on all Port 0 bits with 
nibble select.

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

The Port 0 direction is reset to be input following an SMR.

Notes:
PS023702-1004 P r e l i m i n a r y  Pin Functions
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The counter/timers are mapped into ERF group D. Access is easily performed 
using the following:

LD RP, #0Dh ; Select ERF D 
for access to bank D 

; (working 
register group 0)
LD R0,#xx ; load CTRL0
LD 1, #xx ; load CTRL1
LD R1, 2 ; CTRL2→CTRL1

LD RP, #0Dh ; Select ERF D 
for access to bank D 

; (working 
register group 0)
LD RP, #7Dh ; Select 
expanded register bank D and working ; register 
group 7 of bank 0 for access.
LD 71h, 2
; CTRL2→register 71h
LD R1, 2
; CTRL2→register 71h

Register File
The register file (bank 0) consists of 4 I/O port registers, 237 general-purpose reg-
isters, 16 control and status registers (R0–R3, R4–R239, and R240–R255, 
respectively), and two expanded registers groups in Banks D (see Table 12) 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 
(Figure 17). 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 register group. 

Working register group E0–EF can only be accessed through 
working registers and indirect addressing modes.

Note:
PS023702-1004 P r e l i m i n a r y  Functional Description
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T8/T16_Logic/Edge _Detect
In TRANSMIT Mode, this field defines how the outputs of T8 and T16 are com-
bined (AND, OR, NOR, NAND). 

In DEMODULATION Mode, this field defines which edge should be detected by 
the edge detector.

Transmit_Submode/Glitch Filter
In Transmit Mode, this field defines whether T8 and T16 are in the PING-PONG 
mode or in independent normal operation mode. Setting this field to “NORMAL 
OPERATION Mode” terminates the “PING-PONG Mode” operation. When set to 
10, T16 is immediately forced to a 0; a setting of 11 forces T16 to output a 1. 

In DEMODULATION Mode, this field defines the width of the glitch that must be fil-
tered out.

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 output of T8 is set to 1 when it starts to count. When the counter is not enabled 
and this bit is set to 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, D1.

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, 
D0.

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 CTR1 (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 14 lists and briefly describes the fields for this register.

Note:
PS023702-1004 P r e l i m i n a r y  Functional Description
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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 18).

Figure 18. Glitch Filter Circuitry

T8 Transmit Mode
Before T8 is enabled, the output of T8 depends on CTR1, D1. If it is 0, T8_OUT is 
1; if it is 1, T8_OUT is 0. See Figure 19.

Reserved ---43210 R
W

1
x

Always reads 11111
No Effect

Note: *Indicates the value upon Power-On Reset.
**Indicates the value upon Power-On Reset. Not reset with Stop Mode recovery.

Table 15.CTR3 (D)03H: T8/T16 Control Register  (Continued)

Field Bit Position Value Description

MUX Glitch 
Filter

Edge 
Detector

P31

P20

Pos 
Edge

Neg 
Edge

CTR1 
D5,D4

CTR1 
D6

CTR1
D3, D2
PS023702-1004 P r e l i m i n a r y  Functional Description
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into LO8; if it is a negative edge, data is put into HI8. From that point, one of the 
edge detect status bits (CTR1, D1; D0) is set, and an interrupt can be generated if 
enabled (CTR0, D2). Meanwhile, T8 is loaded with FFh and starts counting again. 
If T8 reaches 0, the timeout status bit (CTR0, D5) is set, and an interrupt can be 
generated if enabled (CTR0, D1). T8 then continues counting from FFH (see 
Figure 23 and Figure 24).

Figure 23. Demodulation Mode Count Capture Flowchart

T8 (8-Bit)
Count Capture

T8 Enable
(Set by User)No

Yes

Edge Present

What Kind
of Edge

T8 HI8

No

Yes

Negative

FFh T8

Positive

T8 LO8
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When more than one interrupt is pending, priorities are resolved by a programma-
ble priority encoder controlled by the Interrupt Priority Register. An interrupt 
machine cycle activates when an interrupt request is granted. As a result, all sub-
sequent interrupts are disabled, and the Program Counter and Status Flags are 
saved. The cycle then branches to the program memory vector location reserved 
for that interrupt. All Z8 GPTM OTP MCU Family interrupts are vectored through 
locations in the program memory. This memory location and the next byte contain 
the 16-bit address of the interrupt service routine for that particular interrupt 
request. To accommodate polled interrupt systems, interrupt inputs are masked, 
and the Interrupt Request register is polled to determine which of the interrupt 
requests require service.

An interrupt resulting from AN1 is mapped into IRQ2, and an interrupt from AN2 is 
mapped into IRQ0. Interrupts IRQ2 and IRQ0 can be rising, falling, or both edge 
triggered. These interrupts are programmable by the user. The software can poll 
to identify the state of the pin.

Programming bits for the Interrupt Edge Select are located in the IRQ Register 
(R250), bits D7 and D6. The configuration is indicated in Table 17.

Table 16. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQ0 P32 0,1 External (P32), Rising, Falling Edge Triggered

IRQ1 P33 2,3 External (P33), Falling Edge Triggered

IRQ2 P31, TIN 4,5 External (P31), Rising, Falling Edge Triggered

IRQ3 T16 6,7 Internal

IRQ4 T8 8,9 Internal

IRQ5 LVD 10,11 Internal

Table 17. IRQ Register

IRQ Interrupt Edge

D7 D6 IRQ2 (P31) IRQ0 (P32)

0 0 F F

0 1 F R

1 0 R F

1 1 R/F R/F

Note: F = Falling Edge; R = Rising Edge
PS023702-1004 P r e l i m i n a r y  Functional Description



Z8 GPTM OTP MCU Family
Product Specification

51
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, 1 MHz to 8 MHz 
maximum, with a series resistance (RS) less than or equal to 100 Ω. 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 
capacitors (capacitance greater than or equal to 22 pF) from each pin to ground.
 

Figure 31. Oscillator Configuration

C1

C2

XTAL1

XTAL2

XTAL1

XTAL2

Crystal
C1, C2 = 33pF TYP *
f = 8 MHz

* Preliminary value including pin parasitics

External Clock

XTAL1

XTAL2

Ceramic Resonator f = 8MHz
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Port 0 Output Mode (D2)
Bit 2 controls the output mode of port 0. A 1 in this location sets the output to 
push-pull, and a 0 sets the output to open-drain.

Stop-Mode Recovery Register (SMR)
This register selects the clock divide value and determines the mode of Stop 
Mode Recovery (Figure 33). All bits are write only except bit 7, which is read only. 
Bit 7 is a flag bit that is hardware set on the condition of Stop recovery and reset 
by a power-on cycle. Bit 6 controls whether a low level or a high level at the XOR-
gate input (Figure 35 on page 57) is required from the recovery source. Bit 5 con-
trols the reset delay after recovery. Bits D2, D3, and D4 of the SMR register spec-
ify the source of the Stop Mode Recovery signal. Bits D0 determines if SCLK/
TCLK are divided by 16 or not. The SMR is located in Bank F of the Expanded 
Register Group at address 0BH.
PS023702-1004 P r e l i m i n a r y  Functional Description
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PCON(0F)00H

Figure 44. Port Configuration Register (PCON)(0F)00H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

Comparator Output Port 3
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)

* Default setting after reset
PS023702-1004 P r e l i m i n a r y  Expanded Register File Control Registers 
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R247 P3M(F7H)

Figure 49. Port 3 Mode Register (F7H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

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 Stop Mode recovery.
PS023702-1004 P r e l i m i n a r y  Standard Control Registers
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R254 SPH(FEH)

Figure 56. Stack Pointer High (FEH: Read/Write)

R255 SPL(FFH)

Figure 57. Stack Pointer Low (FFH: Read/Write)

D7 D6 D5 D4 D3 D2 D1 D0

General-Purpose Register

D7 D6 D5 D4 D3 D2 D1 D0

Stack Pointer Low
Byte (SP7–SP0)
PS023702-1004 P r e l i m i n a r y  Standard Control Registers
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Figure 59. 20-Pin PDIP Package Diagram

Figure 60. 20-Pin SOIC Package Diagram
PS023702-1004 P r e l i m i n a r y  Package Information
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Figure 64. 28-Pin PDIP Package Diagram
PS023702-1004 P r e l i m i n a r y  Package Information
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Figure 68. 48-Pin SSOP Package Design

Check with ZiLOG on the actual bonding diagram and 
coordinate for chip-on-board assembly.

CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH

D

E H

A1

A2 A

e

SEATING PLANE

b

48 25

c

Detail A

Detail A

0-8˚

L

1  24

Note:
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Ordering Information

32KB Standard Temperature: 0° to +70°C

Part Number Description Part Number Description
ZGP323LSH4832C 48-pin SSOP 32K OTP ZGP323LSS2832C 28-pin SOIC 32K OTP

ZGP323LSP4032C 40-pin PDIP 32K OTP ZGP323LSH2032C 20-pin SSOP 32K OTP

ZGP323LSH2832C 28-pin SSOP 32K OTP ZGP323LSP2032C 20-pin PDIP 32K OTP

ZGP323LSP2832C 28-pin PDIP 32K OTP ZGP323LSS2032C 20-pin SOIC 32K OTP

ZGP323LSK2032E 20-pin CDIP 32K OTP ZGP323LSK4032E 40-pin CDIP 32K OTP

ZGP323LSK2832E 28-pin CDIP 32K OTP

32KB Extended Temperature: -40° to +105°C

Part Number Description Part Number Description
ZGP323LEH4832C 48-pin SSOP 32K OTP ZGP323LES2832C 28-pin SOIC 32K OTP

ZGP323LEP4032C 40-pin PDIP 32K OTP ZGP323LEH2032C 20-pin SSOP 32K OTP

ZGP323LEH2832C 28-pin SSOP 32K OTP ZGP323LEP2032C 20-pin PDIP 32K OTP

ZGP323LEP2832C 28-pin PDIP 32K OTP ZGP323LES2032C 20-pin SOIC 32K OTP

32KB Automotive Temperature: -40° to +125°C

Part Number Description Part Number Description
ZGP323LAH4832C 48-pin SSOP 32K OTP ZGP323LAS2832C 28-pin SOIC 32K OTP

ZGP323LAP4032C 40-pin PDIP 32K OTP ZGP323LAH2032C 20-pin SSOP 32K OTP

ZGP323LAH2832C 28-pin SSOP 32K OTP ZGP323LAP2032C 20-pin PDIP 32K OTP

ZGP323LAP2832C 28-pin PDIP 32K OTP ZGP323LAS2032C 20-pin SOIC 32K OTP

Note: Replace C with G for Lead-Free Packaging
PS023702-1004 P r e l i m i n a r y  Ordering Information
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8KB Standard Temperature: 0° to +70°C

Part Number Description Part Number Description
ZGP323LSH4808C 48-pin SSOP 8K OTP ZGP323LSS2808C 28-pin SOIC 8K OTP

ZGP323LSP4008C 40-pin PDIP 8K OTP ZGP323LSH2008C 20-pin SSOP 8K OTP

ZGP323LSH2808C 28-pin SSOP 8K OTP ZGP323LSP2008C 20-pin PDIP 8K OTP

ZGP323LSP2808C 28-pin PDIP 8K OTP ZGP323LSS2008C 20-pin SOIC 8K OTP

8KB Extended Temperature: -40° to +105°C

Part Number Description Part Number Description
ZGP323LEH4808C 48-pin SSOP 8K OTP ZGP323LES2808C 28-pin SOIC 8K OTP

ZGP323LEP4008C 40-pin PDIP 8K OTP ZGP323LEH2008C 20-pin SSOP 8K OTP

ZGP323LEH2808C 28-pin SSOP 8K OTP ZGP323LEP2008C 20-pin PDIP 8K OTP

ZGP323LEP2808C 28-pin PDIP 8K OTP ZGP323LES2008C 20-pin SOIC 8K OTP

8KB Automotive Temperature: -40° to +125°C

Part Number Description Part Number Description
ZGP323LAH4808C 48-pin SSOP 8K OTP ZGP323LAS2808C 28-pin SOIC 8K OTP

ZGP323LAP4008C 40-pin PDIP 8K OTP ZGP323LAH2008C 20-pin SSOP 8K OTP

ZGP323LAH2808C 28-pin SSOP 8K OTP ZGP323LAP2008C 20-pin PDIP 8K OTP

ZGP323LAP2808C 28-pin PDIP 8K OTP ZGP323LAS2008C 20-pin SOIC 8K OTP

Note: Replace C with G for Lead-Free Packaging
PS023702-1004 P r e l i m i n a r y  Ordering Information
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