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Table 2. Power Connections
Connection Circuit Device
Power Vee Vbp
Ground GND Vsg
P00, Register File <€«— Prefl/P30
P01 256 x 8-Bit <«— P31
P02
PO3 <— P32
1/0 Nibble Port 0 Port 3 P33
i | ol or »
Programmable P04 4 Register Bus —> Egg
P05 Internal
P06 Address Bus > P36
P07 —» P37
_ OoTP ®
Upto 32K x 8 28" Core
[ Internal
P10
P11 Data Bus
P12
8 —»
P13 XTAL
1/0 Byte __| P14 Port 1 . l«——
Programmable Machine
P15 Expanded Timing & N
P16 Expanded Register Bus instruction | <> RESET
P17 Register Control
o File
P20€—>
P21<€—> Power Vop
P22-a—>] —— Vss
P23—>
O Bit | pojeq—p] o2
Programmable p2 Power-On
S<—>» Reset
P26€—>
P27-— >
Watch-Dog Counter/Timer 8 Counter/Timer 16 2-Comparators Low Voltage High Voltage
Timer 8-Bit 16-Bit Detection Detection

Note: Refer to the specific package for available pins.

Figure 1. Functional Block Diagram
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Port 0 (I/O)
Z8 GP 4
OTP I
— OTP Programming Vee
Open-Drain — Option
o = [ Resistive
SE— c{ ': Transistor
Pull-up
Pad
]

In ‘

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.
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78 GP > Port 2 (I/0O)

oTP ‘ )

. OTP Programming Vee
Open-Drain T Option _| Resistive

/O 4 [ Transistor
I o': Pull-up
Pad

In |

Figure 11. Port 2 Configuration

T1L

Port 3 (P37-P30)

Port 3 is a 8-bit, CMOS-compatible fixed I/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.

PS023702-1004 Preliminary Pin Functions
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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 O; 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 setto 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_T216 Out/Falling _Edge

In TRANSMIT Mode, ifitis O, the output of T16 is set to 0 when it starts to count. If
itis 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,
DO.

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.

Note: Modifying CTR1 (D1 or DO) 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.

Preliminary Functional Description
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) Note: The letter h denotes hexadecimal values.
Transition from O to FFh is not a timeout condition.

A 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. Second, 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 21 and Figure 22.

TC8H
Counts

N N

Counter Enable Command; T8_OUT Toggles;
T8_OUT Switches to Its Timeout Interrupt
Initial Value (CTR1 D1)

Figure 21. 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 22. T8 _OUT in Modulo-N Mode

T8 Demodulation Mode

The user must program TC8L and TC8H to rrH. After T8 is enabled, when the first
edge (rising, 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 comple-
mented and put into one of the capture registers. If it is a positive edge, data is put

PS023702-1004 Preliminary Functional Description
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into LOS; 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 Frh and starts counting again.
If T8 reaches 0, the timeout status bit (CTRO, D5) is set, and an interrupt can be
generated if enabled (CTRO, D1). T8 then continues counting from FrH (see

Figure 23 and Figure 24).
( T8 (8-Bit) )
Count Capture

T8 Enable
Set by User

No

A

No Edge Present

What Kind
of Edge

T8 LO8 T8 HI8

Positive Negative

FFh T8

Figure 23. Demodulation Mode Count Capture Flowchart
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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
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. Do not load these registers at the time the values are to be
A Caution: . : .
loaded into the counter/timer to ensure known operation.
An initial count of 1 is not allowed. An initial count of O
causes T16 to count from O to FFFFH to FFFEH. Transition
from O to FFFFH is not a timeout condition.

—TC16H*256+TC16L Counts—»

s J

) [
“Counter Enable” Command T16_OUT Toggles,
T16_OUT Switches to Its Timeout Interrupt
Initial Value (CTR1 DO)

Figure 26. T16_OUT in Single-Pass Mode

TC16H*256+TC16L TC16H*256+TC16L

TC16_OUT TC16H*256+TC16L
| \ A
“Counter Enable” Command, T16_OUT Toggles, T16_OUT Toggles,

T16_OUT Switches to Its Timeout Interrupt Timeout Interrupt
Initial Value (CTR1 DO)

Figure 27. T16_OUT in Modulo-N Mode

T16 DEMODULATION Mode

The user must program TC16L and TC16H to rrH. After T16 is enabled, and the
first edge (rising, falling, or both depending on CTR1 D5; D4) is detected, T16
captures HI16 and LO16, reloads, and begins counting.

If D6 of CTR21s O

When a subsequent edge (rising, falling, or both depending on CTR1, D5; D4) is
detected during counting, the current count in T16 is complemented and put into
HI16 and LO16. When data is captured, one of the edge detect status bits (CTR1,
D1, DO) is set, and an interrupt is generated if enabled (CTR2, D2). T16 is loaded
with FFFFH and starts again.

This T16 mode is generally used to measure space time, the length of time
between bursts of carrier signal (marks).

PS023702-1004 Preliminary Functional Description
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Ping-Pong

NG

TC16

Timeout

Figure 28. Ping-Pong Mode Diagram

Initiating PING-PONG Mode

CTR1 D3,D2

First, make sure both counter/timers are not running. Set T8 into Single-Pass
mode (CTRO, D6), set T16 into SINGLE-PASS mode (CTR2, D6), and set the
Ping-Pong mode (CTR1, D2; D3). These instructions can be in random order.

Finally, start PING-PONG mode by enabling either T8 (CTRO, D7) or T16 (CTR2,
D7). See Figure 29.

P34 _Internal —  MUX P34

T8_OUT
T6_OUT—f o
CTR1, D2——

CTR1 D3

AND/OR/NOR/NAND
Logic

CTRO DO

P36_Internal —>
MUX —» P36

I

CTR1 D5, D4

CTR1 D6

P35 _Internal —»  MUX P35

Figure 29. Output Circuit

»
i

CTR2 DO

The initial value of T8 or T16 must not be 1. Stopping the timer and restarting the
timer reloads the initial value to avoid an unknown previous value.

PS023702-1004
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Table 16.Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments

IRQO P32 0,1 External (P32), Rising, Falling Edge Triggered
IRQ1 P33 2,3 External (P33), Falling Edge Triggered

IRQ2 P31, Ty 45 External (P31), Rising, Falling Edge Triggered
IRQ3 T16 6,7 Internal

IRQ4 T8 8,9 Internal

IRQ5 LVD 10,11 Internal

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 GP™ 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 IRQO. Interrupts IRQ2 and IRQO 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 17.IRQ Register

IRQ Interrupt Edge
D7 D6 IRQ2(P31) IRQO (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

Preliminary Functional Description
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CTR1(0OD)01H

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

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*
I R/W 0 T8_OUTisO0 initially*

1 T8_OUT is 1 initially
Demodulation Mode
R 0 NoRising 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_ OUT=0

11 Ti6_ OUT=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 0O 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 P36as T8/T16_OUT

Demodulation Mode
0 P31 as Demodulator Input
1 P20 as Demodulator Input

Transmit/Demodulation Mode

* Default setting after reset 0 Transmit Mode *
=Default setting after reset. Not reset with Stop Mode 1 Demodulation Mode
recovery

Figure 40. T8 and T16 Common Control Functions ((OD)01H: Read/Write)
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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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D7 | D6 | D5

D4 | D3

D2

D1

DO

Z8 GP™ OTP MCU Family
Product Specification

—

ZiLOG 67

0 P35 is Port Output *

* Default setting after reset

**Default setting after reset. Not reset with Stop

Mode recovery.

1 P35is TC16 Output

0 Disable T16 Timeout Interrupt*
1 Enable T16 Timeout Interrupt

o

Disable T16 Data Capture Interrupt**
Enable T16 Data Capture Interrupt

=

0 SCLKon T16**
1 SCLK/20onT16
0 SCLK/40onT16
1 SCLK/80onT16

0 No T16 Timeout**
R 1 T16 Timeout Occurs
W 0 No Effect

W 1 ResetFlagto0

U PP OO

Transmit Mode
0 Modulo-N for T16*
1 Single Pass for T16

Demodulator Mode
0 T16 Recognizes Edge
1 T16 Does Not Recognize Edge

R 0 T16 Disabled *
R 1 T16 Enabled
W 0 Stop T16

W 1 Enable T16

Figure 41. T16 Control Register ((0OD) 2H: Read/Write Except Where Noted)

PS023702-1004
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= 1 pYMBOL| OPT# Mh:lrllLLlMETriix MIN it MAX
| s Y e e Y e o |
A 0.38 1.02 015 040
A2 3.18 4.19 125 165
B 0.38 0.53 015 021
) E1 B1 01 1.40 1.65 055 065
02 1.14 140 045 055
c 0.23 0.38 009 015
| N N N [ N [ N [ N N N N N N Ny A | D o1 3668 37.34 1.440 1470
| 1 14 02 3531 | 35.94 1390 | 1415
| D | E 1524 | 16.75 600 620
g1 Lo 1359 | 14.10 535 555
02 1283 | 13.08 505 515

l‘;n

|Tr A2 l Q1 01 1.40 1.91 .055 075
_I_'_r 02 140 1.78 .055 070
L 01 1.52 2.29 .060 090

Al S

be e s JL_r

02 1.02 1.62 040 .060

E— 254 TYP 100 BSC
‘;‘ | 1549 | 1676 | 610 | .660
305 | 3.81 120 150
'_l
c
[

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 64. 28-Pin PDIP Package Diagram

PS023702-1004 Preliminary Package Information
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MILLIMETER INCH
SYMBOL [ NOM MAX MIN NOM MAX
A 173 186 199 0068 0073 0078
Al 005 013 021 0002 0005 0008
A2 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
[ 065TYP 00256 TYP
H 7.65 7.80 7.90 0301 0307 0311
L 063 0.75 095 0025 0030 0037

*L

0-8° [\

DETAIL'A'

Figure 65. 28-Pin SSOP Package Diagram

PS023702-1004

Preliminary

CONTROLLING DIMENSIONS: MM
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4KB Standard Temperature: 0° to +70°C

Part Number Description

Part Number Description

ZGP323LSH4804C 48-pin SSOP 4K OTP

ZGP323LSS2804C 28-pin SOIC 4K OTP

ZGP323LSP4004C 40-pin PDIP 4K OTP

ZGP323LSH2004C 20-pin SSOP 4K OTP

ZGP323LSH2804C 28-pin SSOP 4K OTP

ZGP323LSP2004C 20-pin PDIP 4K OTP

ZGP323LSP2804C 28-pin PDIP 4K OTP

ZGP323LSS2004C 20-pin SOIC 4K OTP

4KB Extended Temperature: -40° to +105°C

Part Number Description

Part Number Description

ZGP323LEH4804C 48-pin SSOP 4K OTP

ZGP323LES2804C 28-pin SOIC 4K OTP

ZGP323LEP4004C 40-pin PDIP 4K OTP

ZGP323LEH2004C 20-pin SSOP 4K OTP

ZGP323LEH2804C 28-pin SSOP 4K OTP

ZGP323LEP2004C 20-pin PDIP 4K OTP

ZGP323LEP2804C 28-pin PDIP 4K OTP

ZGP323LES2004C 20-pin SOIC 4K OTP

4KB Automotive Temperature: -40° to +125°C

Part Number Description

Part Number Description

ZGP323LAH4804C 48-pin SSOP 4K OTP

ZGP323LAS2804C 28-pin SOIC 4K OTP

ZGP323LAP4004C 40-pin PDIP 4K OTP

ZGP323LAH2004C 20-pin SSOP 4K OTP

ZGP323LAH2804C 28-pin SSOP 4K OTP

ZGP323LAP2004C 20-pin PDIP 4K OTP

ZGP323LAP2804C 28-pin PDIP 4K OTP

ZGP323LAS2004C 20-pin SOIC 4K OTP

Note: Replace C with G for Lead-Free Packaging

Additional Components

Part Number Description

Part Number Description

ZGP323ICEO1ZEM Emulator/programmer

ZGP32300100ZPR Programming System

PS023702-1004
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Precharacterization Product
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The product represented by this document is newly introduced and ZiLOG has not
completed the full characterization of the product. The document states what
ZiLOG knows about this product at this time, but additional features or nonconfor-
mance with some aspects of the document might be found, either by ZiLOG or its
customers in the course of further application and characterization work. In addi-
tion, ZiLOG cautions that delivery might be uncertain at times, due to start-up yield
issues.

ZiLOG, Inc.

532 Race Street

San Jose, CA 95126-3432
Telephone: (408) 558-8500
FAX: 408 558-8300

Internet: http://www.ZiLOG.com

Preliminary Precharacterization Product
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