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Table 1 lists the features of ZILOG®'s zZ8 GP™ OTP MCU Family family mem-
bers.

Table 1. Features

Device OTP (KB) | RAM (Bytes) | 1/0 Lines |Voltage Range

ZGP323L OTP MCU |4, 8, 16, 32 237 32,24 0r16| 2.0V-3.6V
Family

* Low power consumption—-6mW (typical)

* T =Temperature
S = Standard 0° to +70°C
E = Extended -40° to +105°C
A = Automotive -40° to +125°C
* Three standby modes:
— STOP—2puA (typical)
— HALT—O0.8mA (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
e Six priority interrupts

— Three external

— Two assigned to counter/timers

— One low-voltage detection interrupt

* Low voltage detection and high voltage detection flags
* Programmable Watch-Dog 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

Preliminary Development Features
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— Port 1: 0-3 pull-up transistors
— Port 1: 47 pull-up transistors
— Port 2: 0-7 pull-up transistors
— EPROM Protection
— WDT enabled at POR
Note: The mask option pull-up transistor has a typical equivalent

resistance of 200 KQ £50% at V=3 V and 450 K2 +50% at
Vee=2 V.

General Description

PS023702-1004

The Z8 GP™ OTP MCU Family is an OTP-based member of the MCU family of
infrared microcontrollers. With 237B of general-purpose RAM and up to 32KB of
OTP, ZILOG®'s CMOS microcontrollers offer fast-executing, efficient use of mem-
ory, sophisticated interrupts, input/output bit manipulation capabilities, automated
pulse generation/reception, and internal key-scan pull-up transistors.

The Z8 GP™ OTP MCU Family architecture (Figure 1) is based on ZiLOG'’s 8-bit
microcontroller core with an Expanded Register File allowing access to register-
mapped peripherals, input/output (1/O) circuits, and powerful counter/timer cir-
cuitry. The Z8® offers a flexible /0O scheme, an efficient register and address
space structure, and a number of ancillary features that are useful in many con-
sumer, automotive, computer peripheral, and battery-operated hand-held applica-
tions.

There are three basic address spaces available to support a wide range of config-
urations: Program Memory, Register File and Expanded Register File. The regis-
ter file is composed of 256 Bytes (B) of RAM. It includes 4 I/O port registers, 16
control and status registers, and 236 general-purpose registers. The Expanded
Register File consists of two additional register groups (F and D).

To unburden the program from coping with such real-time problems as generating
complex waveforms or receiving and demodulating complex waveform/pulses, the
Z8 GP OTP MCU offers a new intelligent counter/timer architecture with 8-bit and
16-bit counter/timers (see Figure 2). Also included are a large number of user-
selectable modes and two on-board comparators to process analog signals with
separate reference voltages.

“ ”

Note: All signals with an overline, , are active Low. For example,
B/W, in which WORD is active Low, and B/W, in which BYTE is
active Low.

Power connections use the conventional descriptions listed in Table 2.

Preliminary General Description
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Connection

Circuit Device

Power

Vee Vbp

Ground

GND Vss

1/0 Nibble _|
Programmable

1/0 Byte __|
Programmable

1/0 Bit —
Programmable

P00
P01 4
P02
P03

P04 4
P05
P06
P07

Port 0

P10
P11
P12 g
P13
P14
P15
P16
P17

Port 1

P20€—>
P21<€—>]
P22-€—>]
P23e—>]
P24<—>]
P25€—>]
P26-€—>

P27 «—>]

Port 2

Register File
256 x 8-Bit

Register Bus

OTP
Upto 32K x 8

Internal
Address Bus

78® Core

Internal
Data Bus

Expanded
Register
File

Expanded
Register Bus

Port 3

Pref1/P30
P31
P32
P33
P34
P35
P36
P37

vevy M

Machine

Timing &
Instruction

Control

Power

Vbp
Vss

Power-On
Reset

Watch-Dog
Timer

Counter/Timer 8
8-Bit

Counter/Timer 16
16-Bit

2-Comparators Low Voltage

Detection

High Voltage
Detection

Note: Refer to the specific package for available pins.

Figure 1.

PS023702-1004

Functional Block Diagram

Preliminary
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frs 8
—> 1.?1_?” » Timer 16
A
124 8 416
f f f f 8 8
SCLK Clock
—> i TC16H TC16L
Divider IRCICEN R IS B pp B
. F—» Timer 8/16
Logic
| HI8 | LOS
A
8 8
Input | Glitch III)Edtget
—P| Filter [®| Detec Bi
er Circuit _T—> 8Tglt » Timer 8
A A
| 8 8
| TC8H | | TCsL |
Figure 2. Counter/Timers Diagram
Pin Description
The pin configuration for the 20-pin PDIP/SOIC/SSOP is illustrated in Figure 3
and described in Table 3. The pin configuration for the 28-pin PDIP/SOIC/SSOP
are depicted in Figure 4 and described in Table 4. The pin configurations for the
40-pin PDIP and 48-pin SSOP versions are illustrated in Figure 5, Figure 6, and
described in Table 5.
For customer engineering code development, a UV eraseable windowed cerdip
packaging is offered in 20-pin, 28-pin, and 40-pin configurations. ZiLOG does not
recommend nor guarantee these packages for use in production.
PS023702-1004 Preliminary Pin Description
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N\
P25 4 1 20 g P24
P26 O 2 19 B P23
P27 O 3 20-Pin 18 | P22
P07 O 4 PDIP 17 | P21
Vpp H 5 SOIC 16 g P20
XTAL2 o] 6 SSOP 15 B Vss
XTAL1 7 CDIP* 14 g PO1
P31 Q8 13 | P00/Pref1/P30
P32 4 9 12 | P36
P33 d 10 11 B P34
Figure 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration
Table 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Identification
Pin # Symbol Function Direction
1-3 P25—-P27 Port 2, Bits 5,6,7 Input/Output
4 P07 Port 0, Bit 7 Input/Output
5 Vpp Power Supply
6 XTAL2 Crystal Oscillator Clock Output
7 XTAL1 Crystal Oscillator Clock Input
8-10 P31-P33 Port 3, Bits 1,2,3 Input
11,12 P34. P36 Port 3, Bits 4,6 Output
13 P00/Pref1/P30 Port 0, Bit 0/Analog reference input Input/Output for POO
Port 3 Bit 0 Input for Pref1/P30
14 PO1 Port 0, Bit 1 Input/Output
15 Vss Ground
16-20 P20-P24 Port 2, Bits 0,1,2,3,4 Input/Output

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

PS023702-1004
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N
P25 1 28 P24
P26] 2 27 [AP23
P27 3 26 [AP22
P04 4 25 [AP21
P05 5 24 AP20
Po6] 6 28-Pin 23 [IPO3
Po7 7 PDIP 22 AVgg
Vppd 8 SOIC oy Hpo2
XTAL2H 9 ggﬁﬁ 20 EIPO1
XTAL1 10 19 B P00
P31 11 18 [ Pref1/P30
P32 12 17 EIP36
P33 13 16 P37
P34 14 15 EP35

Figure 4. 28-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration

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 Vpp 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 Input Analog ref input; connect to Vg if not used
Port 3 Bit 0 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

) Note:

PS023702-1004

*Windowed Cerdip. These units are intended to be used for

engineering code development only. ZiLOG does not
recommend/guarantee this package for production use.

Preliminary
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NC
P25
P26
P27
P04
P05
P06
P14
P15
P07

VDD
P16
P17

XTAL2
XTALA
P31
P32
P33
P34
NC

Figure 5. 40-Pin PDIP/CDIP* Pin Configuration

-/

O 1 40 B NC

o 2 39 g P24

O 3 38 g P23

d 4 37 g P22

o 5 36 | P21

O 6 . 35 g P20

O 7 g%ﬁ;m 34 g P03

0 9 32pg P12
010 31 g VSS

g 11 30 g P02
012 39 g P11
013 28 g P10
o114 27 B PO1
015 26 | P00
016 25 g Pref1/P30
g17 24 1 P36
018 23 g P37
019 22 B P35
020 21 A RESET

Z8 GP™ OTP MCU Family
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) Note: *Windowed Cerdip. These units are intended to be used for
engineering code development only. ZiLOG does not
recommend/guarantee this package for production use.

PS023702-1004
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g oooodd

NC
NC
P24
P23
P22
P21
P20
P03
P13
P12
VSS
VSS
N/C
P02
P11
P10
PO1
P00
N/C

PREF1/P30

P36
P37
P35

RESET

-/
NC 4 1 48
P25 2 47
P26 O 3 46
P27 O 4 45
P04 0 5 44
N/Cq 6 43
PO5 O 7 42
P06 O 8 41
P14 g 9 40
P15 410 39
PO7 O 11 . 38
VDD d 12 ‘éss'g'g 37
VDD 13 36
N/C 4 14 35
P16 15 34
P17 Q16 33
XTAL2 Q17 32
XTAL1 18 31
P31 19 30
P32 O 20 29
P33 O 21 28
P34 22 27
NC d23 26
VSS 24 25
Figure 6. 48-Pin SSOP Pin Configuration

Table 5. 40- and 48-Pin Configuration

40-Pin PDIP/CDIP* # 48-Pin SSOP # Symbol

26 31 P00
27 32 PO1
30 35 P02
34 41 P03
5 5 P04
6 7 P05
7 8 P06
10 11 P07
28 33 P10
29 34 P11
32 39 P12

Preliminary
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Table 5. 40- and 48-Pin Configuration (Continued)
40-Pin PDIP/CDIP* # 48-Pin SSOP # Symbol

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

PS023702-1004 Preliminary Pin Description
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Absolute Maximum Ratings

Stresses greater than those listed in Table 7 might cause permanent damage to
the device. This rating is a stress rating only. Functional operation of the device at
any condition above those indicated in the operational sections of these specifica-
tions is not implied. Exposure to absolute maximum rating conditions for an
extended period might affect device reliability.

Table 6. Absolute Maximum Ratings

Parameter Minimum Maximum Units Notes
Ambient temperature under bias 0 +70 C

Storage temperature —65 +150 C

Voltage on any pin with respect to Vgg -0.3 +5.5 \ 1
Voltage on Vpp pin with respect to Vgg -0.3 +3.6 \

Maximum current on input and/or inactive output pin -5 +5 HA

Maximum output current from active output pin -25 +25 mA

Maximum current into Vpp or out of Vgg 75 mA

Notes:

This voltage applies to all pins except the following: Vpp, P32, P33 and RESET.

Standard Test Conditions

PS023702-1004

The characteristics listed in this product specification apply for standard test con-
ditions as noted. All voltages are referenced to GND. Positive current flows into
the referenced pin (see Figure 7).

From Output
Under Test L4 *

@IT —— 150pF

Figure 7. Test Load Diagram

Preliminary Absolute Maximum Ratings
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Capacitance
Table 7 lists the capacitances.
Table 7. Capacitance
Parameter Maximum
Input capacitance 12pF
Output capacitance 12pF
I/O capacitance 12pF
Note: Ty =25° C, Ve =GND =0V, f = 1.0 MHz, unmeasured pins returned to GND
DC Characteristics
Table 8. DC Characteristics
Tp=0°C to +70°C
Symbol Parameter Vee Min Typ Max Units Conditions Notes
Vee Supply Voltage 2.0 3.6 Vv See Note 5 5
VcH Clock Input High 2.0-3.6 0.8 Vgc+0.3 V Driven by External
Voltage Clock Generator
VoL Clock Input Low 2.0-3.6 Vgg—0.3 0.5 \ Driven by External
Voltage Clock Generator
Viy Input High Voltage 2.0-3.6 0.7 Ve Voe+0.3 V
ViL Input Low Voltage 2.0-3.6 Vgs—0.3 02Vge V
VoH1 Output High Voltage  2.0-3.6 V0.4 \Y lon =—0.5mA
VoH2 Output High Voltage  2.0-3.6 Vee—0.8 Vv lon = —7mA
(P36, P37, P00, PO1)
VoL1 Output Low Voltage 2.0-3.6 0.4 \ loL=1.0mA
loL = 4.0mA
VoLo Output Low Voltage 2.0-3.6 0.8 \Y% loL = 10mA
(P00, PO1, P36, P37)
Vorrser Comparator Input 2.0-3.6 25 mV
Offset Voltage
VREr Comparator 2.0-3.6 0 Vbp Vv
Reference -1.75
Voltage
e Input Leakage 2.0-36 -1 1 LA VIN=0V, Ve
Pull-ups disabled
loL Output Leakage 2.0-36 -1 1 uA VN =0V, Voo
lce Supply Current 2.0 10 mA  at8.0 MHz 1,2
3.6 15 mA  at 8.0 MHz 1,2

PS023702-1004
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Table 8. DC Characteristics (Continued)
Tp=0°C to +70°C
Symbol Parameter Vee Min Typ Max Units Conditions Notes
lcct Standby Current 2.0 3 mA  V)y=0V, Vg at 8.0MHz 1,2
(HALT Mode) 3.6 5 Same as above 1,2
2.0 2 Clock Divide-by-16 at 8.0MHz 1,2
3.6 4 Same as above 1,2
lcco Standby Current (Stop 2.0 8 HA  VIN=0V, Vo WDT s not Running 3
Mode) 3.6 10 WA Same as above 3
2.0 500 HA V=0V, Vec WDT is Running 3
3.6 800 WA Same as above 3
ILv Standby Current 10 UA  Measured at 1.3V 4
(Low Voltage)
Veo V¢ Low Voltage 2.0 \Y 8MHz maximum
Protection Ext. CLK Freq.
Vivp Vce Low Voltage 2.4 \Y
Detection
Vuvp Vce High Voltage 2.7 \Y
Detection
Notes:

1. All outputs unloaded, inputs at rail.

. CL1 =CL2 =100 pF.

. Oscillator stopped.

. Oscillator stops when V¢ falls below Vgg limit.

. It is strongly recommended to add a filter capacitor (minimum 0.1 uF), physically close to the Vpp and Vgg pins if oper-
ating voltage fluctuations are anticipated, such as those resulting from driving an Infrared LED.

O~ WM
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Table 9. EPROM/OTP Characteristics
Symbol Parameter Min. Typ. Max. Unit Notes
Erase Time 15 Minutes 1,3
Data Retention @ use years 10 Years 2
Program/Erase Endurance 25 Cycles 1

Notes:

1. For windowed cerdip package only.

2. Standard: 0°C to 70°C; Extended: -40°C to +105°C; Automotive: -40°C to +125°C.
Determined using the Arrhenius model, which is an industry standard for estimating data
retention of floating gate technologies:

AF = exp[(Ea/k)*(1/Tuse - 1/TStress)]
Where:
Ea is the intrinsic activation energy (eV; typ. 0.8)
k is Boltzman’s constant (8.67 x 10-5 eV/°K)
°K = -273.16°C
Tuse = Use Temperature in °K
TStress = Stress Temperature in °K
3. At a stable UV Lamp output of 20mW/CM?2

Preliminary DC Characteristics
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AC Characteristics

Figure 8 and Table 10 describe the Alternating Current (AC) characteristics.

1 3
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A
(6]

IRQy

Clock -
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Stop
Mode
Recovery P 4

Source h 10 .

s

Figure 8. AC Timing Diagram
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Table 10. AC Characteristics
Tp=0°C to +70°C Watch-Dog
8.0MHz Timer
Mode
Register
No Symbol Parameter Vee Minimum Maximum Units Notes (D1, DO)
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  TwTinL 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 TwiH Interrupt Request 2.0-3.6 5TpC 1,2
Input High Time
10 Twsm Stop-Mode 2.0-3.6 12 ns 3
Recovery Width
Spec 10TpC 4
11 Tost Oscillator 2.0-3.6 5TpC 4
Start-Up Time
12 Twdt Watch-Dog 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.

PS023702-1004
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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 (PO7—P00)

Port 0 is an 8-bit, bidirectional, CMOS-compatible port. These eight I/O lines are
configured under software control as a nibble 1/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 O bits with
nibble select.

) Notes: 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.

PS023702-1004 Preliminary Pin Functions
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Port 0 (1/O)

Open-Drain

i

OTP Programming

=

Option

Pad

Out

) »—+

(]

Figure 9. Port 0 Configuration

Port 1 (P17-P10)

Port 1 (see Figure 10) Port 1 can be configured for standard port input or output
mode. After POR, Port 1 is configured as an input port. The output drivers are
either push-pull or open-drain and are controlled by bit D1 in the PCON register.

) Note: The Port 1 direction is reset to be input following an SMR.

PS023702-1004
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OTP «——» Port 1 (1/O)

Z,

ZiLOG

OTP Programming Vee

'S

Option

o [ Resistive

Pad
L]

Open-Drain
OEN : LD@
Out

) >—+

In |

/777

Figure 10. Port 1 Configuration

Port 2 (P27-P20)

Transistor
Pull-up

Port 2 is an 8-bit, bidirectional, CMOS-compatible I/O port (see Figure 11). These
eight 1/0 lines can be independently configured under software control as inputs
or outputs. Port 2 is always available for I/O operation. A mask option is available
to connect eight pull-up transistors on this port. Bits programmed as outputs are
globally programmed as either push-pull or open-drain. The POR resets with the
eight bits of Port 2 configured as inputs.

Port 2 also has an 8-bit input OR and AND gate, which can be used to wake up
the part. P20 can be programmed to access the edge-detection circuitry in

demodulation mode.

PS023702-1004
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Port 2 (1/O)

Open-Drain

ZiLOG 19
OTP Programming Vee
T Option Resistive
Transistor

L

In |

T1L

oﬁ Pull-up

Pad
L]

Figure 11. Port 2 Configuration

Port 3 (P37-P30)

Port 3 is a 8-bit, CMOS-compatible fixed 1/O port (see Figure 12). Port 3 consists
of four fixed input (P33—P30) and four fixed output (P37—P34), which can be con-
figured under software control for interrupt and as output from the counter/timers.
P30, P31, P32, and P33 are standard CMOS inputs; P34, P35, P36, and P37 are

push-pull outputs.
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