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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.
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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 VDD

31 24, 37, 38 VSS

25 29 Pref1/P30
48 NC

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

40-Pin PDIP/CDIP* # 48-Pin SSOP # Symbol
PS023702-1004 P r e l i m i n a r y  Pin Description
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Table 10.AC Characteristics

TA=0°C to +70°C 
8.0MHz

Watch-Dog 
Timer 
Mode 
Register
(D1, D0)No Symbol Parameter VCC Minimum Maximum Units Notes

1 TpC Input Clock Period 2.0–3.6 121 DC ns 1

2 TrC,TfC Clock Input Rise and 
Fall Times

2.0–3.6 25 ns 1

3 TwC Input Clock Width 2.0–3.6 37 ns 1

4 TwTinL Timer Input 
Low Width

2.0
3.6

100
70

ns 1

5 TwTinH Timer Input High 
Width

2.0–3.6 3TpC 1

6 TpTin Timer Input Period 2.0–3.6 8TpC 1

7 TrTin,TfTin Timer Input Rise and 
Fall Timers 

2.0–3.6 100 ns 1

8 TwIL Interrupt Request 
Low Time

2.0 
3.6

100
70

ns 1, 2

9 TwIH Interrupt Request 
Input High Time

2.0–3.6 5TpC 1, 2

10 Twsm Stop-Mode 
Recovery Width 
Spec

2.0–3.6 12

10TpC

ns 3

4

11 Tost Oscillator 
Start-Up Time

2.0–3.6 5TpC 4

12 Twdt Watch-Dog Timer 
Delay Time

2.0–3.6
2.0–3.6
2.0–3.6
2.0–3.6

5
10
20
80

ms
ms
ms
ms

0, 0
0, 1
1, 0
1, 1

13 TPOR Power-On Reset 2.0–3.6 2.5 10 ms

Notes:
1. Timing Reference uses 0.9 VCC for a logic 1 and 0.1 VCC for a logic 0.
2. Interrupt request through Port 3 (P33–P31).
3. SMR – D5 = 1.
4. SMR – D5 = 0.
PS023702-1004 P r e l i m i n a r y  AC 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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Figure 12. Port 3 Configuration

Two on-board comparators process analog signals on P31 and P32, with refer-
ence to the voltage on Pref1 and P33. The analog function is enabled by program-
ming the Port 3 Mode Register (bit 1). P31 and P32 are programmable as rising, 
falling, or both edge triggered interrupts (IRQ register bits 6 and 7). Pref1 and P33 
are the comparator reference voltage inputs. Access to the Counter Timer edge-
detection circuit is through P31 or P20 (see “T8 and T16 Common Functions—
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Figure 13. Port 3 Counter/Timer Output Configuration
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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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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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Do not load these registers at the time the values are to be 
loaded into the counter/timer to ensure known operation. 
An initial count of 1 is not allowed. An initial count of 0 
causes T16 to count from 0 to FFFFH to FFFEH. Transition 
from 0 to FFFFH is not a timeout condition.

Figure 26. T16_OUT in Single-Pass Mode

Figure 27. T16_OUT in Modulo-N Mode

T16 DEMODULATION Mode
The user must program TC16L and TC16H to FFH. 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 CTR2 Is 0
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; D0) 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).

Caution:

TC16H*256+TC16L Counts

“Counter Enable” Command
T16_OUT Switches to Its 
Initial Value (CTR1 D0)

T16_OUT Toggles,
Timeout Interrupt

TC16H*256+TC16L

TC16H*256+TC16L

TC16H*256+TC16L

T16_OUT Toggles,
Timeout Interrupt

T16_OUT Toggles,
Timeout Interrupt

“Counter Enable” Command,
T16_OUT Switches to Its
Initial Value (CTR1 D0)

TC16_OUT
. . .
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If D6 of CTR2 Is 1
T16 ignores the subsequent edges in the input signal and continues counting 
down. A timeout 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 cap-
tures 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 sig-
nal 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 pro-
grammed in Single-Pass mode (CTR0, D6; CTR2, D6), and Ping-Pong mode 
must be programmed in CTR1, D3; D2. The user can begin the operation by 
enabling either T8 or T16 (CTR0, 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 dis-
abled, and T16 is enabled. T16_OUT then switches to its initial value (CTR1, D0), 
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. Inter-
rupts can be allowed when T8 or T16 reaches terminal control (CTR0, D1; CTR2, 
D1). To stop the ping-pong operation, write 00 to bits D3 and D2 of CTR1. See 
Figure 28.

Enabling ping-pong operation while the counter/timers are 
running might cause intermittent counter/timer function. Disable 
the counter/timers and reset the status flags before instituting 
this operation.

Note:
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Stop Mode Recovery Register 2 (SMR2)
This register determines the mode of Stop Mode Recovery for SMR2 (Figure 36).

SMR2(0F)DH

Figure 36. Stop Mode Recovery Register 2 ((0F)DH:D2–D4, D6 Write Only)

If SMR2 is used in conjunction with SMR, either of the specified events causes a 
Stop Mode Recovery.

Port pins configured as outputs are ignored as an SMR or 
SMR2 recovery source. For example, if the NAND or P23–P20 
is selected as the recovery source and P20 is configured as an 
output, the remaining SMR pins (P23–P21) form the NAND 
equation.

D7 D6 D5 D4 D3 D2 D1 D0

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

Note:
PS023702-1004 P r e l i m i n a r y  Functional Description
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WDTMR During STOP (D3)
This bit determines whether or not the WDT is active during STOP Mode. 
Because the XTAL clock is stopped during STOP Mode, the on-board RC has to 
be selected as the clock source to the WDT/POR counter. A 1 indicates active 
during Stop. The default is 1.

EPROM Selectable Options
There are seven EPROM Selectable Options to choose from based on ROM code 
requirements. These options are listed in Table 21.

Voltage Brown-Out/Standby
An on-chip Voltage Comparator checks that the VDD is at the required level for 
correct operation of the device. Reset is globally driven when VDD falls below VBO. 
A small drop in VDD causes the XTAL1 and XTAL2 circuitry to stop the crystal or 
resonator clock. If the VDD is allowed to stay above VRAM, the RAM content is pre-
served. When the power level is returned to above VBO, the device performs a 
POR and functions normally.

Table 21.EPROM Selectable Options

Port 00–03 Pull-Ups On/Off

Port 04–07 Pull-Ups On/Off

Port 10–13 Pull-Ups On/Off

Port 14–17 Pull-Ups On/Off

Port 20–27 Pull-Ups On/Off

EPROM Protection On/Off

Watch-Dog Timer at Power-On Reset On/Off
PS023702-1004 P r e l i m i n a r y  Functional Description
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PS023702-1004 P r e l i m i n a r y  Expanded Register File Control Registers 

Expanded Register File Control Registers (0D)
The expanded register file control registers (0D) are depicted in Figure 39 through 
Figure 43.

Figure 39. TC8 Control Register ((0D)O0H: Read/Write Except Where Noted)

CTR0(0D)00H

D7 D6 D5 D4 D3 D2 D1 D0

0 P34 as Port Output *
1 Timer8 Output

0 Disable T8 Timeout Interrupt**
1 Enable T8 Timeout Interrupt

0 Disable T8 Data Capture Interrupt**
1 Enable T8 Data Capture Interrupt

00 SCLK on T8**
01 SCLK/2 on T8
10 SCLK/4 on T8
11 SCLK/8 on T8

R 0 No T8 Counter Timeout**
R 1 T8 Counter Timeout Occurred
W 0 No Effect
W 1 Reset Flag to 0

0 Modulo-N*
1 Single Pass

R 0 T8 Disabled *
R 1 T8 Enabled
W 0 Stop T8
W 1 Enable T8

* Default setting after reset
**Default setting after reset. Not reset with Stop Mode recovery.
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CTR2(0D)02H

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

D7 D6 D5 D4 D3 D2 D1 D0

0 P35 is Port Output *
1 P35 is TC16 Output

0 Disable T16 Timeout Interrupt*
1 Enable T16 Timeout Interrupt

0 Disable T16 Data Capture Interrupt**
1 Enable T16 Data Capture Interrupt

0 0 SCLK on T16**
0 1 SCLK/2 on T16
1 0 SCLK/4 on T16
1 1 SCLK/8 on T16

R 0 No T16 Timeout**
R 1 T16 Timeout Occurs
W 0 No Effect
W 1 Reset Flag to 0

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* Default setting after reset

**Default setting after reset. Not reset with Stop 
Mode recovery.
PS023702-1004 P r e l i m i n a r y  Expanded Register File Control Registers 
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R248 P01M(F8H)

Figure 50. Port 0 and 1 Mode Register (F8H: Write Only)

D7 D6 D5 D4 D3 D2 D1 D0

P00–P03 Mode
0: Output
1: Input *

Reserved (Must be 0)

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 P07 are available in 20-pin 
configurations.
PS023702-1004 P r e l i m i n a r y  Standard Control Registers
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Figure 66. 40-Pin CDIP Package

Figure 67. 40-Pin PDIP Package Diagram
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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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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
ZGP323ICE01ZEM Emulator/programmer ZGP32300100ZPR Programming System
PS023702-1004 P r e l i m i n a r y  Ordering Information
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Precharacterization Product
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
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