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Capacitance
Table 8 lists the capacitances.
Table 8. Capacitance
Parameter Maximum
Input capacitance 12pF
Output capacitance 12pF
I/O capacitance 12pF
Note: Tp =25° C, Vcc = GND =0V, f = 1.0 MHz, unmeasured pins returned to GND
DC Characteristics
Table 9. GP323HS DC Characteristics
Tpo=0°C to +70°C
Symbol Parameter Vee Min  Typ(7) Max  Units Conditions Notes
Vee Supply Voltage 2.0 5.5 \% See Note 5 5
VeH Clock Input High 2.0-55 0.8 Ve Vect0.3 V Driven by External
Voltage Clock Generator
Ve Clock Input Low 2.0-55 Vgs—0.3 04 V Driven by External
Voltage Clock Generator
ViH Input High Voltage 2.0-5.5 0.7 Ve Veet0.3 V
VL Input Low Voltage 2.0-55 Vg5—0.3 02V V
VoH1 Output High Voltage 2.0-5.5 Vcc—0.4 \% lon = —-0.5mA
VoH2 Output High Voltage  2.0-5.5 V0.8 \Y, lop =—7TMA
(P36, P37, P00, P0O1)
Vou1 Output Low Voltage  2.0-5.5 0.4 \% loL = 4.0mA
Vo2 Output Low Voltage  2.0-5.5 0.8 \% loL = 10mA
(POO, P01, P36, P37)
Voreser Comparator Input 2.0-55 25 mV
Offset Voltage
VREE Comparator 2.0-55 0 Vee V
Reference 1.75
Voltage
e Input Leakage 2.0-5.5 -1 1 A Vin =0V, Ve
Pull-ups disabled
Rpy Pull-up Resistance 2.0v 225 675 KQ  V|y=0V;Pullups selected by mask
3.6V 75 275 KQ  option
5.0V 40 160 KQ

PS023803-0305
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Table 11. GP323HA DC Characteristics
Tp=-40°C to +125°C
Symbol Parameter Vee Min  Typ(7) Max  Units Conditions Notes
Vee Supply Voltage 2.0 55 V See Note 5 5
VchH Clock Input High 2.0-55 0.8 V¢ Vcct0.3 V Driven by External
Voltage Clock Generator
Ve Clock Input Low 2.0-55 Vgs—0.3 04 V Driven by External
Voltage Clock Generator
V4 Input High Voltage 2.0-55 0.7 Vcc Vcct0.3 V
VL Input Low Voltage 2.0-5.5 Vgs—0.3 0.2Vee V
VoH1 Output High Voltage  2.0-5.5 Vec—0.4 \Y lon = —0.5mA
Von2 Output High Voltage  2.0-5.5 Vece—0.8 \% lop = —-7TmMA
(P36, P37, P00, P0O1)
VoL1 Output Low Voltage  2.0-5.5 0.4 \% loL =4.0mA
Vo2 Output Low Voltage  2.0-5.5 08 V loL = 10mA
(POO, P01, P36, P37)
Voreser Comparator Input 2.0-5.5 25 mv
Offset Voltage
VREE Comparator 2.0-5.5 0 Vpp V
Reference -1.75
Voltage
I Input Leakage 2.0-5.5 -1 1 pA Vin =0V, Ve
Pull-ups disabled
Rpy Pull-up Resistance 2.0v 200 700 KQ V=0V, Pullups selected by mask
3.6V 50 300 KQ  option
5.0V 25 175 KQ
loL Output Leakage 2.0-55 -1 1 pA ViN =0V, Ve
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 20 mA V=0V, Clock at 8.0MHz 1,2,6
5.5V 1.3 32 mA V=0V, Clock at 8.0MHz 1,2,6
lcco Standby Current (Stop 2.0V 1.6 15 pA ViN=0V, Vcc WDT not Running 3
Mode) 3.6V 18 20 pA ViN=0V, Vcc WDT not Running 3
5.5V 1.9 25 pA ViN=0V, Vcc WDT not Running 3
2.0V 5 30 pA V=0V, Vcc WDT is Running 3
3.6V 8 40 pA V=0V, Vcc WDT is Running 3
5.5V 15 60 pA V=0V, Vcc WDT is Running 3
Iy Standby Current 1.2 6 pA Measured at 1.3V 4
(Low Voltage)
Vgo Ve Low Voltage 1.9 215 V 8MHz maximum
Protection Ext. CLK Freq.
Vivb Ve Low Voltage 2.4 \Y,
Detection
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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 Prefl 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). Prefl 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—

Pin Functions

22
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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 22. 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.

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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T8 (8-Bit)
Demodulation Mode

T8 Enable

A

No CTRO, D7

Yes

FFH—> TC8

First

Disable TC8

A

Edge Present

No

Enable TC8

ZGP323H
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T8_Enable
Bit Set

Edge Present

No

Set Edge Present Status
Bit and Trigger Data
Capture Int. If Enabled

T8 Timeout

Set Timeout Status
Bit and Trigger
Timeout Int. If Enabled

!

Continue Counting

Figure 24. Demodulation Mode Flowchart
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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.

Interrupts

The ZGP323H features six different interrupts (Table 19). 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 19) 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 59.

Functional Description
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Port Configuration Register
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clear
enter

ZGP323H
Product Specification

=

ZiLOG

the pipeline
Stop Mode

the pipeline
HALT Mode

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

* Default setting after reset

Comparator Output Port 3

0 P34, P37 Standard Output*
1 P34, P37 Comparator Output

Port 1
0: Open-Drain
1: Push-Pull*

Port O

0: Open-Drain
1: Push-Pull*

Reserved (Must be 1)

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.

Functional Description

55
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0OSC

+~2
16 v SCLK
SMR, DO TCLK

Figure 34. SCLK Circuit

Stop-Mode Recovery Source (D2, D3, and D4)

These three bits of the SMR specify the wake-up source of the Stop recovery
(Figure 35 and Table 22).

Stop-Mode Recovery Register 2—SMR2(F)ODH
Table 21 lists and briefly describes the fields for this register.

Table 21. SMR2(F)ODH:Stop Mode Recovery Register 2*

Field Bit Position Value Description
Reserved R 0 Reserved (Must be 0)
Recovery Level R w of Low
1 High
Reserved --5----- 0 Reserved (Must be 0)
Source ---432-- w 000" A. POR Only
001 B. NAND of P23-P20
010 C. NAND of P27-P20
011 D. NOR of P33-P31
100 E. NAND of P33-P31
101 F. NOR of P33-P31, P00, P07
110 G. NAND of P33-P31, P00, P07
111 H. NAND of P33-P31, P22-P20
Reserved - --- 10 00 Reserved (Must be 0)
Notes:

* Port pins configured as outputs are ignored as a SMR recovery source.
T Indicates the value upon Power-On Reset

PS023803-0305 Functional Description



CTR2(0D)02H

D7 | D6 | D5

D4 | D3

D2

D1

DO

* Default setting after Reset
**Default setting after Reset. Not reset with a Stop-

Mode recovery.

ZGP323H
Product Specification

>

ZiLOG 69

P35 is Port Output *
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 SCLKonT16

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)

PS023803-0305

Expanded Register File Control Registers (0D)
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R247 P3M(F7H)

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

0: Port 2 Open Drain *

1: Port 2 Push-Pull

0= P31, P32 Digital Mode*
1= P31, P32 Analog Mode

Reserved (Must be 0)

* Default setting after reset. Not reset with a Stop Mode recovery.

Figure 49. Port 3 Mode Register (F7H: Write Only)

PS023803-0305 Standard Control Registers
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R249 IPR(FOH)

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

ZGP323H

Product Specification

Interrupt Group Priority
000 Reserved
001C>A>B
010A>B>C
011A>C>B
100B>C>A
101C>B>A
110B>A>C
111 Reserved

IRQ1, IRQ4, Priority
(Group C)

0: IRQ1 > IRQ4

1. IRQ4 > IRQ1

IRQO, IRQ2, Priority
(Group B)

0: IRQ2 > IRQO

1: IRQO > IRQ2

IRQ3, IRQ5, Priority
(Group A)

0: IRQ5 > IRQ3

1: IRQ3 > IRQ5

Reserved; must be 0

Figure 51. Interrupt Priority Register (FO9H: Write Only)

>
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Standard Control Registers
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R252 Flags(FCH)

‘D7|D6|D5|D4|D3‘D2|D1|DO|

User Flag F1

User Flag F2

Half Carry Flag

Decimal Adjust Flag

Overflow Flag

Sign Tag

Zero Flag

Carry Flag

Figure 54. Flag Register (FCH: Read/Write)

R253 RP(FDH)

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

Expanded Register Bank Pointer

Working Register Pointer

Default setting after reset = 0000 0000

Figure 55. Register Pointer (FDH: Read/Write)

PS023803-0305 Standard Control Registers
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20 i MILLIMETER INCH

H H H H H H H H H H H R MIN NOM NAX MIN NOM MAX
A 173 1.85 1.98 0.068 | 0.073 0.078
A 0.05 0.13 0.21 0.002 | 0.005 0.008
£ H A2 1.68 1.73 1.83 0.066 | 0.068 0.072
B 0.25 0.30 0.38 0.010 | 0012 0.015
{:} C 015 0.15 0.22 0.005 0.006 0.009
D 7.07 7.00 7.33 0.278 | 0.283 0.289
H H H H H H H H H H E 5.20 5.30 5.38 0.205 | 0.209 0.212

K 0.65 BSC 0.0256 BSC

DETALL A i 765 780 7.90 0301 | 0307 | 0311
L 0.5 0.75 0.94 0.022 0.030 0.037
Q1 0.74 0.78 0.82 0.029 0.031 0.032

4«01

| o

1
J—L‘@ *H*B Z SEATING PLANE

DETALL A

Figure 61. 20-Pin SSOP Package Diagram

PS023803-0305

CONTROLLING DIMENSIONS @ MM

LEADS ARE COPLANAR WITHIN 004 INCH.

Package Information

84
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Figure 63. 28-Pin CDIP Package Diagram
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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

PS023803-0305
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[ﬁ 0.620 MAX W
| | 0.008
[ —{~—oo1z ™"
0625
0675
svmoL| ot | MILLMETER INCH
MIN MAX MIN MAX
A1 038 1.02 015 040
A2 318 | 419 125 165
B 038 | 053 015 01
1 L0 140 | 165 055 065
[ 114 | 140 045 055
c 023 | 038 009 015
D 01 | 3658 3734 | 1440 [ 1470
02 [ 3531 |3594 | 130 [ 1415
E 1524 | 1575 600 620
E1 01 1359 | 14.10 535 555
02 | 1283 | 1308 505 515
O] 254 TYP 100 BSC
€A 1549 | 16.76 £10 660
L 305 | 381 120 150
ar L 1.40 191 055 075
02 140 | 178 [ 055 070
s 01 152 | 229 060 0%
02 1.02 152 040 080

CONTROLLING DIMENSIONS : INCH

Package Information
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< D -
— C
~—~
28 15 MILLIMETER INCH
AARAHARARAAAAH SvwEOL
I MIN NOM MAX MIN NOM MAX
T A 173 1.86 199 0.068 0.073 0.078
E H Al 0.05 013 021 0.002 0.005 0.008
@ A2 168 173 178 0.066 0.068 0.070
B 0.25 0.38 0.010 0.015
HHHHHEHEHAHEER c 0.09 - 0.20 0004 | 0006 0,008
! 1 D 1007 10.20 1033 0.397 0.402 0.407
DETAILA
E 520 530 5.38 0.205 0.209 0.212
E 065TYP 00256 TYP
4 H 7.65 7.80 7.90 0.301 0.307 0311
i + L 0.63 0.75 0.95 0.025 0.030 0.037
2 Y
* [ | P
AAMAAAAAAAAAAMET A
[el B
SEATING PLANE
CONTROLLING DIMENSIONS: MM
* LEADS ARE COPLANAR WITHIN .004 INCHES.
*L
0-8y ||
DETAIL'A
Figure 65. 28-Pin SSOP Package Diagram
40 21
i s O s Y Y e Y s e s s e e Y s s A Y s e
SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
) - Al 0.51 1.02 | .020 .040
. A2 318 | 394 | 125 | 155
B 0.38 053 | 015 021
B 1.02 152 | .040 .060
OO0 J T 0 I JJJ I J T JT LTI LT CTCJ C 0.23 0.38 .009 .015
! 20 D 52.07 | 52.58 |2.050 |2.070
0 £ 1524 | 15.75 | .600 620
£1 13.59 | 1422 | 535 560
o) 2.54 TYP 100 TYP
eA 15.49 | 16.76 | .610 660
) e ‘ L 3.05 381 | .120 150
S Q1 1.40 1.91 .055 .075
S 1.52 | 229 [ .060 .090

h
o

_
NLRARRRARRRARRRATLRAS
LS I = e

Figure 66. 40-Pin PDIP Package Diagram
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16KB Standard Temperature: 0° to +70°C

Part Number Description

Part Number

Description

ZGP323HSH4816C 48-pin SSOP 16K OTP

ZGP323HSS2816C

28-pin SOIC 16K OTP

ZGP323HSP4016C 40-pin PDIP 16K OTP

ZGP323HSH2016C

20-pin SSOP 16K OTP

ZGP323HSH2816C 28-pin SSOP 16K OTP

ZGP323HSP2016C

20-pin PDIP 16K OTP

ZGP323HSP2816C 28-pin PDIP 16K OTP

ZGP323HSS2016C

20-pin SOIC 16K OTP

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

Part Number Description

Part Number

Description

ZGP323HEH4816C 48-pin SSOP 16K OTP

ZGP323HES2816C

28-pin SOIC 16K OTP

ZGP323HEP4016C 40-pin PDIP 16K OTP

ZGP323HEH2016C

20-pin SSOP 16K OTP

ZGP323HEH2816C 28-pin SSOP 16K OTP

ZGP323HEP2016C

20-pin PDIP 16K OTP

ZGP323HEP2816C 28-pin PDIP 16K OTP

ZGP323HES2016C

20-pin SOIC 16K OTP

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

Part Number Description

Part Number

Description

ZGP323HAH4816C 48-pin SSOP 16K OTP

ZGP323HAS2816C

28-pin SOIC 16K OTP

ZGP323HAP4016C 40-pin PDIP 16K OTP

ZGP323HAH2016C

20-pin SSOP 16K OTP

ZGP323HAH2816C 28-pin SSOP 16K OTP

ZGP323HAP2016C

20-pin PDIP 16K OTP

ZGP323HAP2816C 28-pin PDIP 16K OTP

ZGP323HAS2016C

20-pin SOIC 16K OTP

Replace C with G for Lead-Free Packaging

PS023803-0305

Ordering Information
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