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Table 6. 40- and 48-Pin Configuration (Continued)
40-Pin PDIP # 48-Pin SSOP # Symbol

33 40 P13
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 P26
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 Vpp
31 24, 37, 38 Vsg
25 29 Prefl/P30
48 NC
6 NC
14 NC
30 NC
36 NC
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Absolute Maximum Ratings

Stresses greater than those listed in Table 8 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 7. Absolute Maximum Ratings

Parameter Minimum Maximum  Units Notes
Ambient temperature under bias -40 125 °C 1
Storage temperature —65 +150 °C

Voltage on any pin with respect to Vgg -0.3 7.0 \% 2
Voltage on Vpp pin with respect to Vgg -0.3 7.0 \Y

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

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

Maximum current into Vpp or out of Vgg 75 mA

Notes:

1. See Ordering Information.
2. This voltage applies to all pins except the following: Vpp, P32, P33 and RESET.

Standard Test Conditions

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 ® 4

@IT —— 150pF

Figure 7. Test Load Diagram

PS023803-0305 Absolute Maximum Ratings
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Table 9. GP323HS DC Characteristics (Continued)
Tp=0°C to +70°C
Symbol Parameter Vee Min  Typ(7) Max  Units Conditions Notes
loL Output Leakage 2.0-5.5 -1 1 nA VIN = ov, Vee
lcc Supply Current 2.0V 1 3 mA  at 8.0 MHz 1,2
3.6V 5 10 mA  at 8.0 MHz 1,2
5.5V 10 15 mA  at 8.0 MHz 1,2
lcct Standby Current 2.0v 0.5 16 mA V,y=0V, Clock at 8.0MHz 1,2,6
(HALT Mode) 3.6V 0.8 2.0 mA V=0V, Clock at 8.0MHz 1,2,6
5.5V 13 3.2 mA V=0V, Clock at 8.0MHz 1,2,6
lcco Standby Current (Stop 2.0V 1.6 8 pA ViN=0V, Vcc WDT not Running 3
Mode) 3.6V 1.8 10 pA V=0V, Ve WDT not Running 3
5.5V 1.9 12 pA ViN=0V, Vcc WDT not Running 3
2.0V 5 20 pA ViN =0V, Vec WDT is Running 3
3.6V 8 30 pA V|N =0V, Ve WDT is Running 3
5.5V 15 45 pA ViN =0V, Ve WDT is Running 3
Iy Standby Current 1.2 6 pA Measured at 1.3V 4
(Low Voltage)
Vgo Ve Low Voltage 1.9 20 V 8MHz maximum
Protection Ext. CLK Freq.
Vivb Ve Low Voltage 2.4 \Y,
Detection
VuvD Vcce High Voltage 2.7 \Y,
Detection
Notes:
1. All outputs unloaded, inputs at rail.
2. CL1 =CL2 =100 pF.
3. Oscillator stopped.
4. Oscillator stops when V¢ falls below Vgg limit.
5. Itis strongly recommended to add a filter capacitor (minimum 0.1 pF), physically close to VCC and Vgg pins if operating

voltage fluctuations are anticipated, such as those resulting from driving an Infrared LED.
. Comparator and Timers are on. Interrupt disabled.
7. Typical values shown are at 25 degrees C.

(e2)

Table 10. GP323HE DC Characteristics

Tp=-40°C to +105°C

Symbol Parameter Vee Min  Typ(7) Max  Units Conditions Notes
Vee Supply Voltage 2.0 55 V See Note 5 5
VcH Clock Input High 2.0-55 0.8 Ve Vcct0.3 V Driven by External
Voltage Clock Generator
Vel Clock Input Low 2.0-55 Vg5—0.3 04 V Driven by External
Voltage Clock Generator
\m Input High Voltage 2.0-55 0.7 Ve Vcct0.3 V
Vi Input Low Voltage 2.0-5.5 Vgs—0.3 0.2Vee V
VoH1 Output High Voltage  2.0-5.5 Vece—0.4 \Y, lon =—0.5mA

PS023803-0305 DC Characteristics
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AC Characteristics

Figure 8 and Table 13 describe the Alternating Current (AC) characteristics.

1 3

N
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Clock
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Tin Zﬁ
N 7
J 6 Ll
IRQN N
8 N
Clock m
Setup ;
Stop
Mode
Recovery W 4
Source = 10 o

Figure 8. AC Timing Diagram
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Figure 11. Port 2 Configuration

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.

PS023803-0305

Resistive
Transistor
Pull-up

Pin Functions
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CTRO, DO
A
P34 data — MUX
T8 Out— S
P3M D1
P31 ————

P31:ji:>h__
P30 (Prefl) Compl

P32 —

P32:ji:>h__
P33 Comp2

Out 35 —
T16_Out —

Out 36—
T8/T16_Out—

P37 data —

P3M D1

PCON, DO Voo
CTR2, DO
’ V
Y DD
CTR1, D6 Vop
PCON, DO
Vbp
¥
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Figure 13. Port 3 Counter/Timer Output Configuration
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Location of 32768 Not Accessible

first Byte of On-Chip
instruction ROM
executed
after RESET 12 Reset Start Address
1 IRQ5
10 IRQ5
9 IRQ4
8 IRQ4
7 IRQ3
Interrupt Vector
(Lower Byte) 6 IRQ3
5 [~ IRQ2
4 = IRQ2
Interrupt Vector _—
(Upper Byte) 3 IRQ1
2 IRQ1
1 IRQO
0 IRQO

Figure 14. Program Memory Map (32K OTP)

Expanded Register File

The register file has been expanded to allow for additional system control regis-
ters and for mapping of additional peripheral devices into the register address
area. The z8® register address space (RO through R15) has been implemented
as 16 banks, with 16 registers per bank. These register groups are known as the

PS023803-0305 Functional Description
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Timers

PS023803-0305

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

Functional Description
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Table 15. CTRO(D)0OH 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.
**Indicates the value upon Power-On Reset. Not reset with a Stop Mode recovery.

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.

PS023803-0305 Functional Description



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

ZGP323H
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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 16 lists and briefly describes the fields for this register.

Table 16.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

PS023803-0305
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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

PS023803-0305 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

PS023803-0305 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

PS023803-0305

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.

Functional Description
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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

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

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, PO7

110 NAND P31, P32, P33, P00, P07

111 NAND P31, P32, P33, P20, P21, P22

Reserved (Must be 0)

Recovery Level * *
0O 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 36. Stop Mode Recovery Register 2 ((OF)DH:D2-D4, D6 Write Only)

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

) Note: 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
eqguation.

PS023803-0305 Functional Description
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Watch-Dog Timer Mode Register (WDTMR)

The Watch-Dog Timer (WDT) is a retriggerable one-shot timer that resets the z8®
CPU if it reaches its terminal count. The WDT must initially be enabled by execut-
ing the WDT instruction. On subsequent executions of the WDT instruction, the
WDT is refreshed. The WDT circuit is driven by an on-board RC-oscillator. The
WDT instruction affects the Zero (Z), Sign (S), and Overflow (V) flags.

The POR clock source the internal RC-oscillator. Bits 0 and 1 of the WDT register
control a tap circuit that determines the minimum timeout period. Bit 2 determines
whether the WDT is active during HALT, and Bit 3 determines WDT activity during
Stop. Bits 4 through 7 are reserved (Figure 37). This register is accessible only
during the first 60 processor cycles (120 XTAL clocks) from the execution of the
first instruction after Power-On-Reset, Watch-Dog Reset, or a Stop-Mode
Recovery (Figure 36). After this point, the register cannot be modified by any
means (intentional or otherwise). The WDTMR cannot be read. The register is
located in Bank F of the Expanded Register Group at address location orh. It is
organized as shown in Figure 37.

WDTMR(OF)OFh

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

WDT TAP INT RC OSC
00 5 ms min.
01* 10 ms min.
10 20 ms min.
11 80 ms min.

WDT During HALT
0 OFF
1 ON*

WDT During Stop
0 OFF
1 ON*

Reserved (Must be 0)

* Default setting after reset

Figure 37. Watch-Dog Timer Mode Register (Write Only)

WDT Time Select (DO, D1)
This bit selects the WDT time period. It is configured as indicated in Table 23.

Functional Description
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R254 SPH(FEH)

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

General-Purpose Register

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

R255 SPL(FFH)

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

Stack Pointer Low
Byte (SP7-SPO0)

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

Package information for all versions of ZGP323H is depicted in Figures 59
through Figure 68.

PS023803-0305 Package Information
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D
¢ MILLIMETER INCH
SYMBOL
20 1 MIN MAX MIN MAX
H H H H H H H H H H ] A 2.40 265 094 104
Al 0.10 0.30 004 012
A2 224 2.44 088 096
B 0.36 0.46 014 018
> £ c 0.23 0.30 009 012
) D 12.60 12.95 .496 510
3 7.40 7.60 291 299
O 1.27 BSC .050 BSC
Vi
H 10.00 10.65 394 419
/H H H H H H H H H H h 0.30 0.40 012 016
0.60
OPTIONAL 1 10 L 1.00 024 039
P1 IDENTIFIER Q1 0.97 1.07 038 042
f H | o
A2 T oA CONTROLLING DIMENSIONS : MM
,‘2 i LEADS ARE COPLANAR WITHIN .004 INCH.
AL L
Al 8 SEATING PLANE 1
08
DETAL A

Figure 60. 20-Pin SOIC Package Diagram
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Figure 68. 48-Pin SSOP Package Design

) Note: Check with ZiLOG on the actual bonding diagram and

PS023803-0305

coordinate for chip-on-board assembly.

ZiLOG E;E)
‘AIC
f__
48 25 J— MILLIMETER INCH

RRARARAAAAARARAAARAAAAAA SMBOL U T e | [
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
c 0.13 0.25 0.005 0,010
D 15.75 16.00 0.620 0.630

(GEELGREELGELELGEEEEREEL : 739 | 759 | o291 | oae

24 ] 0.635 BSC 0.025 BSC
) H 10.16 10.41 0.400 0,410
betail A L 0.51 1016 | 0020 | 0.040

CONTROLLING DIMENSIONS : MM

LEADS ARE COPLANAR WITHIN .004 INCH
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8KB Standard Temperature: 0° to +70°C

Part Number Description

Part Number

Description

ZGP323HSH4808C 48-pin SSOP 8K OTP

ZGP323HSS2808C

28-pin SOIC 8K OTP

ZGP323HSP4008C 40-pin PDIP 8K OTP

ZGP323HSH2008C

20-pin SSOP 8K OTP

ZGP323HSH2808C 28-pin SSOP 8K OTP

ZGP323HSP2008C

20-pin PDIP 8K OTP

ZGP323HSP2808C 28-pin PDIP 8K OTP

ZGP323HSS2008C

20-pin SOIC 8K OTP

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

Part Number Description

Part Number

Description

ZGP323HEH4808C 48-pin SSOP 8K OTP

ZGP323HES2808C

28-pin SOIC 8K OTP

ZGP323HEP4008C 40-pin PDIP 8K OTP

ZGP323HEH2008C

20-pin SSOP 8K OTP

ZGP323HEH2808C 28-pin SSOP 8K OTP

ZGP323HEP2008C

20-pin PDIP 8K OTP

ZGP323HEP2808C 28-pin PDIP 8K OTP

ZGP323HES2008C

20-pin SOIC 8K OTP

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

Part Number Description

Part Number

Description

ZGP323HAH4808C 48-pin SSOP 8K OTP

ZGP323HAS2808C

28-pin SOIC 8K OTP

ZGP323HAP4008C 40-pin PDIP 8K OTP

ZGP323HAH2008C

20-pin SSOP 8K OTP

ZGP323HAH2808C 28-pin SSOP 8K OTP

ZGP323HAP2008C

20-pin PDIP 8K OTP

ZGP323HAP2808C 28-pin PDIP 8K OTP

ZGP323HAS2008C

20-pin SOIC 8K OTP

Replace C with G for Lead-Free Packaging

PS023803-0305
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