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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-P0O7 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 Prefl/P30 Input Analog ref input; connect to V¢ if not used
Port 3 Bit 0 Input for Pref1/P30

19-21 P0O0-P02 Input/Output  Port 0, Bits 0,1,2

22 Vgg 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.
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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 \Y

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 o L4

@IT —— 150pF

Figure 7. Test Load Diagram

Preliminary Absolute Maximum Ratings
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AC Characteristics
Figure 8 and Table 10 describe the Alternating Current (AC) characteristics.
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Figure 8. AC Timing Diagram

PS023702-1004 Preliminary AC Characteristics
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Comparator Inputs

In analog mode, P31 and P32 have a comparator front end. The comparator refer-
ence is supplied to P33 and Prefl. In this mode, the P33 internal data latch and its
corresponding IRQ1 are diverted to the SMR sources (excluding P31, P32, and
P33) as indicated in Figure 12 on page 20. In digital mode, P33 is used as D3 of
the Port 3 input register, which then generates IRQ1.

) 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.

Comparator Outputs

These channels can be programmed to be output on P34 and P37 through the
PCON register.

RESET (Input, Active Low)

Reset initializes the MCU and is accomplished either through Power-On, Watch-
Dog Timer, Stop Mode Recovery, Low-Voltage detection, or external reset. During
Power-On Reset and Watch-Dog Timer Reset, the internally generated reset
drives the reset pin Low for the POR time. Any devices driving the external reset
line must be open-drain to avoid damage from a possible conflict during reset con-
ditions. Pull-up is provided internally.

When the Z8 GP™ asserts (Low) the RESET pin, the internal pull-up is disabled.
The Z8 GP™ does not assert the RESET pin when under VBO.

) Note: The external Reset does not initiate an exit from STOP mode.

Functional Description

This device incorporates special functions to enhance the z8® functionality in
consumer and battery-operated applications.

Program Memory

This device addresses up to 32KB of OTP memory. The first 12 Bytes are
reserved for interrupt vectors. These locations contain the six 16-bit vectors that
correspond to the six available interrupts.

RAM
This device features 256B of RAM. See Figure 14.

PS023702-1004 Preliminary Functional Description
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z8® Standard Control Registers
Expanded Reg. Bank 0/Group 15"*ID7| Dd Dd D4 D:'i Dd DJI Dd

Register Pointer
[7[e]s]4[s]2]]0]
N

Working Register Expanded Register
Group Pointer Bank Pointer

Register File (Bank 0)**

FF
FO

~
T

OF
00

Expanded Reg. Bank 0/Group (0)

(0)03 P3 0 U

(0) 02 P2

(0) 00 PO

* |s not reset with a Stop-Mode Recovery
** All addresses are in hexadecimal

T Is not reset

with a Stop-Mode Recovery, except Bit 0

T Bit 5 Is not reset with a Stop-Mode Recovery

™1 Bits 5,4,3,2

not reset with a Stop-Mode Recovery

™11 Bits 5 and 4 not reset with a Stop-Mode Recovery

M1 Bits 5,4,3,2

PS023702-1004

,1 not reset with a Stop-Mode Recovery
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Reset Condition

FF  SPL UjUjujujujujuju
FE SPH UljujujujuluUlU]U
FD RP ofojojojojojojo
FC FLAGS UljujuUjujujUlUJU
FB IMR UlUJU|JUJUJUJU]JU
FA  IRQ ofojojojojojojo
F9 IPR UjUjU|lUlU|U|UJU
F8  PO1M 1l1]jojoj1f1]1]1
«| F7 P3M 0]0J0]0O]JO]JOJO]O
«| F6 P2M 1]1]1f1]1]1]1]1
F5 Reserved ululu|ujulujuju
F4  Reserved ulujujuluju|u]u
F3  Reserved ulujujuluju|ju]u
F2  Reserved ululujujulujuju
F1  Reserved ulujulujlujuju]u
FO  Reserved ulu|ujujululu]u
Expanded Reg. Bank F/Group 0**

(F) OF WDTMR ulufojojij1]o]1

(F) OE Reserved
*| (F)OD SMR2 ololojojojo]o]o

(F) OC Reserved
t| (F)oB SMR ulof1jojojoju]o

(F) OA Reserved

(F) 09 Reserved

(F) 08 Reserved

(F) 07 Reserved

(F) 06 Reserved

(F) 05 Reserved

(F) 04 Reserved

(F) 03 Reserved

(F) 02 Reserved

(F) 01 Reserved
(F) 00 PCON 1l1f1f1]1f1]1]o0

xpanded\Reg. Bank D/Group 0
(D)0C  LVD Ul ujujujujujujo
| (D)oB  HI8 olofo]o]ofofofo
*| (D)OA  LO8 ojojojojojo]jo]o
*1 (D)09  HI16 ojojojojojo]jo]oO
*| (D)08 LO16 ojojojofjojofo]o
*| (D)07  TC16H ojofojofojofo]o
*| (D)o  TCI16L ol ojojojojojo]oO
*| (D)05 TC8H ol o]jojofjofjo]o]o
*l (D)o4 TC8L ojojojojojojo]o
171 (D)03 CTR3 ojojofifif1j1]1
™M o2 cTr2 o|o|o]o]o]o]ofo0
™M (o1 cTrR1 olo]o]o]o]o]ofo
MMM (D)oo CTRO ofojofojojofojo

Figure 15. Expanded Register File Architecture
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The upper nibble of the register pointer (see Figure 16) selects which working reg-
ister group, of 16 bytes in the register file, is accessed out of the possible 256. The
lower nibble selects the expanded register file bank and, in the case of the Z8 GP
family, banks 0O, F, and D are implemented. A o# in the lower nibble allows the nor-
mal register file (bank 0) to be addressed. Any other value from 1H to FH
exchanges the lower 16 registers to an expanded register bank.

R253 RP

D7 (D6 |D5

D3

D2 D1 |DO

Default Setting After Reset = 0000 0000

Figure 16. Register Pointer

Expanded Register
File Pointer

Working Register
Pointer

Example: Z8 GP: (See Figure 15 on page 26)

R253 RP = 00h
RO = Port 0
R1=Portl

R2 = Port 2

R3 = Port 3

But if:

R253 RP = 0Dh
RO = CTRLO
R1=CTRL1
R2 = CTRL2

R3 = Reserved

Preliminary

Functional Description



Z8 GP™ OTP MCU Family
Product Specification

—

ZiLOG 30

Timers

PS023702-1004

T8_Capture_HI—HI8(D)OBH

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register holds the number of counts when the input signal is 1.

Field Bit Position Description
T8 Capture_HIl [7:0] R/W Captured Data - No Effect

T8_Capture_LO—L08(D)0OAH

This register holds the captured data from the output of the 8-bit Counter/TimerO.
Typically, this register holds the number of counts when the input signal is 0.

Field Bit Position Description
T8 Capture_LO [7:0] R/W Captured Data - No Effect

T16_Capture_HI—HI16(D)09H

This register holds the captured data from the output of the 16-bit Counter/
Timerl6. This register holds the MS-Byte of the data.

Field Bit Position Description
T16_Capture_HI [7:0] R/W Captured Data - No Effect

T16_Capture_LO—L016(D)08H

This register holds the captured data from the output of the 16-bit Counter/
Timer16. This register holds the LS-Byte of the data.

Field Bit Position Description

T16_Capture_LO [7:0] R/W Captured Data - No Effect

Counter/Timer2 MS-Byte Hold Register—TC16H(D)07H

Field Bit Position Description
T16_Data_ HI [7:0] R/W Data

Preliminary Functional Description
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Table 12. CTRO(D)00OH Counter/Timer8 Control Register (Continued)

Field Bit Position Value Description
Counter_INT_Mask ~ ----- 1- R/W 0 Disable Time-Out Interrupt
1 Enable Time-Out Interrupt
P34 Out e 0 R/W 0* P34 as Port Output
1 T8 Output on P34
Note:

*Indicates the value upon Power-On Reset.

T8 Enable

This field enables T8 when set (written) to 1.

Single/Modulo-N

When set to 0 (Modulo-N), the counter reloads the initial value when the terminal
count is reached. When set to 1 (single-pass), the counter stops when the termi-
nal count is reached.

Timeout

This bit is set when T8 times out (terminal count reached). To reset this bit, write a
1 to its location.

A Caution: Writing a 1 is the only way to reset the Terminal Count
status condition. Reset this bit before using/enabling the
counter/timers.

The first clock of T8 might not have complete clock width
and can occur any time when enabled.

) Note: Take care when using the OR or AND commands to manipulate
CTRO, bit 5 and CTR1, bits 0 and 1 (Demodulation Mode).
These instructions use a Read-Modify-Write sequence in which
the current status from the CTRO and CTR1 registers is ORed
or ANDed with the designated value and then written back into
the registers.

T8 Clock
This bit defines the frequency of the input signal to T8.

PS023702-1004 Preliminary Functional Description
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Capture_INT_Mask

Set this bit to allow an interrupt when data is captured into either LO8 or HI8 upon
a positive or negative edge detection in demodulation mode.

Counter_INT_Mask

Set this bit to allow an interrupt when T8 has a timeout.

P34 Out

This bit defines whether P34 is used as a hormal output pin or the T8 output.

T8 and T16 Common Functions—CTR1(0D)01H
This register controls the functions in common with the T8 and T16.

Table 13 lists and briefly describes the fields for this register.

Table 13.CTR1(0D)01H T8 and T16 Common Functions

Field Bit Position Value Description
Mode R R/W 0% Transmit Mode
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

PS023702-1004 Preliminary 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

No Bit Set

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

Figure 24. Demodulation Mode Flowchart

PS023702-1004 Preliminary Functional Description
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During PING-PONG Mode

The enable bits of T8 and T16 (CTRO, D7; CTR2, D7) are set and cleared alter-
nately by hardware. The timeout bits (CTRO, D5; CTR2, D5) are set every time the
counter/timers reach the terminal count.

Timer Output

The output logic for the timers is illustrated in Figure 29. P34 is used to output T8-
OUT when DO of CTRO is set. P35 is used to output the value of TI6-OUT when
DO of CTR2 is set. When D6 of CTR1 is set, P36 outputs the logic combination of
T8-OUT and T16-OUT determined by D5 and D4 of CTR1.

Interrupts

The Z8 GP™ OTP MCU Fanmily features six different interrupts (Table 16). The
interrupts are maskable and prioritized (Figure 30). The six sources are divided as
follows: three sources are claimed by Port 3 lines P33-P31, two by the counter/
timers (Table 16) and one for low voltage detection. The Interrupt Mask Register
(globally or individually) enables or disables the six interrupt requests.

The source for IRQ is determined by bit 1 of the Port 3 mode register (P3M).
When in digital mode, Pin P33 is the source. When in analog mode the output of
the Stop mode recovery source logic is used as the source for the interrupt. See
Figure 35, Stop Mode Recovery Source, on page 57.

Preliminary Functional Description
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FF NOP ; clear the pipeline
6F Stop ; enter Stop Mode

or
FF NOP ; clear the pipeline
7F HALT ; enter HALT Mode

Port Configuration Register

The Port Configuration (PCON) register (Figure 32) configures the comparator
output on Port 3. It is located in the expanded register 2 at Bank F, location 00.

PCON(FH)00H

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

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

Figure 32. Port Configuration Register (PCON) (Write Only)

Comparator Output Port 3 (DO)

Bit 0 controls the comparator used in Port 3. A 1 in this location brings the compar-
ator outputs to P34 and P37, and a O releases the Port to its standard 1/0O configu-
ration.

Port 1 Output Mode (D1)

Bit 1 controls the output mode of port 1. A 1 in this location sets the output to
push-pull, and a 0 sets the output to open-drain.

Preliminary Functional Description

53



Z8 GP™ OTP MCU Family
Product Specification

—

ZiLOG 63

Low-Voltage Detection Register—LVD(D)0Ch

) Note: Voltage detection does not work at Stop mode. It must be
disabled during Stop mode in order to reduce current.

Field Bit Position Description
LvD 76543--- Reserved
No Effect
_____ 2-- R 1 HVD flag set
0* HVD flag reset
______ 1- R 1 LVD flag set
o* LVD flag reset
_______ 0 RW 1 Enable VD

0* Disable VD

*Default after POR

) Note: Do not modify register PO1M while checking a low-voltage
condition. Switching noise of both ports 0 and 1 together might
trigger the LVD flag.

Voltage Detection and Flags

The Voltage Detection register (LVD, register 0CH at the expanded register bank
0Dh) offers an option of monitoring the V¢ voltage. The Voltage Detection is
enabled when bit O of LVD register is set. Once Voltage Detection is enabled, the
the V¢ level is monitored in real time. The flags in the LVD register valid 20uS
after Voltage Detection is enabled. The HVD flag (bit 2 of the LVD register) is set
only if Vo is higher than Vip The LVD flag (bit 1 of the LVD register) is set only
if Vcc is lower than the V| ,p. When Voltage Detection is enabled, the LVD flag
also triggers IRQ5. The IRQ bit 5 latches the low voltage condition until it is
cleared by instructions or reset. The IRQS5 interrupt is served if it is enabled in the
IMR register. Otherwise, bit 5 of IRQ register is latched as a flag only.

) Notes: If it is necessary to receive an LVD interrupt upon power-up at
an operating voltage lower than the low battery detect
threshold, enable interrupts using the Enable Interrupt
instruction (EI) prior to enabling the voltage detection.

PS023702-1004 Preliminary Functional Description
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) Notes: e care in differentiating the Transmit Mode from

PS023702-1004

Demodulation Mode. Depending on which of these two modes
is operating, the CTR1 bit has different functions.

Changing from one mode to another cannot be performed
without disabling the counter/timers.

Preliminary Expanded RegisterFile Control Registers
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SMR2(0F)0DH

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

I

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)

Note: 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 46. Stop Mode Recovery Register 2 ((OF)ODH:D2-D4, D6 Write Only)

PS023702-1004 Preliminary Expanded RegisterFile Control Registers
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D c
48 25 ‘”_ MILLIMETER INCH

RARARARAAAARARARAARAAARA SNEOL N T wa | n | wax
A 2.41 2.79 0.095 0.110
M 0.23 0.38 0.009 0.015
E 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

CEEEEELGEERELEGEEEELLEEL E 739 | 780 | o091 | 0as9

1 24 ] 0,635 BSC 0.025 BSC
) H 10.16 10.41 0.400 | 0410

petail A L 0.51 1,018 0.020 | 0040

CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH

Detail A

Figure 68. 48-Pin SSOP Package Design

) Note: Check with ZiLOG on the actual bonding diagram and
coordinate for chip-on-board assembly.
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16KB Standard Temperature: 0°to +70°C

Part Number Description

Part Number Description

ZGP323LSH4816C 48-pin SSOP 16K OTP

ZGP323LSS2816C 28-pin SOIC 16K OTP

ZGP323LSP4016C 40-pin PDIP 16K OTP

ZGP323LSH2016C 20-pin SSOP 16K OTP

ZGP323LSH2816C 28-pin SSOP 16K OTP

ZGP323LSP2016C 20-pin PDIP 16K OTP

ZGP323LSP2816C 28-pin PDIP 16K OTP

ZGP323LSS2016C 20-pin SOIC 16K OTP

16KB Extended Temperature: -40° to +105°C

Part Number Description

Part Number Description

ZGP323LEH4816C 48-pin SSOP 16K OTP

ZGP323LES2816C 28-pin SOIC 16K OTP

ZGP323LEP4016C 40-pin PDIP 16K OTP

ZGP323LES2016C 20-pin SOIC 16K OTP

ZGP323LEH2816C 28-pin SSOP 16K OTP

ZGP323LEH2016C 20-pin SSOP 16K OTP

ZGP323LEP2816C 28-pin PDIP 16K OTP

ZGP323LEP2016C 20-pin PDIP 16K OTP

16KB Automotive Temperature: -40° to +125°C

Part Number Description

Part Number Description

ZGP323LAH4816C 48-pin SSOP 16K OTP

ZGP323LAS2816C 28-pin SOIC 16K OTP

ZGP323LAP4016C 40-pin PDIP 16K OTP

ZGP323LAH2016C 20-pin SSOP 16K OTP

ZGP323LAH2816C 28-pin SSOP 16K OTP

ZGP323LAP2016C 20-pin PDIP 16K OTP

ZGP323LAP2816C 28-pin PDIP 16K OTP

ZGP323LAS2016C 20-pin SOIC 16K OTP

Note: Replace C with G for Lead-Free Packaging

PS023702-1004

Preliminary

Ordering Information
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For fast results, contact your local ZiLOG sales office for assistance in ordering
the part desired.

Codes
ZG = ZiLOG General Purpose Family
P=0TP
323 = Family Designation
L = Voltage Range
2V to 3.6V
T = Temperature Range:
S =0to 70 degrees C (Standard)
E = -40 to +105 degrees C (Extended)
A =-40 to +125 degrees C (Automotive)
P = Package Type:
K = Windowed Cerdip

P = PDIP
H = SSOP
S=5s0IC

## = Number of Pins

CC = Memory Size

M = Packaging Options
C = Non Lead-Free
G = Lead-Free
E = CDIP

PS023702-1004 Preliminary Ordering Information



