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16-Bit '

—Pp » Timer 16
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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 4. The pin configuration for the 28-pin PDIP/SOIC/SSOP
are depicted in Figure 4 and described in Table 5. The pin configurations for the
40-pin PDIP and 48-pin SSOP versions are illustrated in Figure 5, Figure 6, and
described in Table 6.

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.

PS023803-0305 Pin Description
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NC
P25
P26
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P04
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P05
P06
P14
P15
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VDD
VDD
N/C
P16
P17

XTAL2
XTAL1
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P34
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12 48-Pin 37
13 SSOP 36
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17 32
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19 30
20 29
21 28
22 27
23 26
24 25

g oooodd

Figure 6.

NC
NC
P24
P23
P22
P21
P20
P03
P13
P12
VSS
VSS
N/C
P02
P11
P10
PO1
POO
N/C
PREF1/P30
P36
P37
P35
RESET

48-Pin SSOP Pin Configuration

Table 6. 40- and 48-Pin Configuration

40-Pin PDIP # 48-Pin SSOP # Symbol
26 31 P00
27 32 PO1
30 35 P02
34 41 P03
5 P04
7 P05
7 P06
10 11 P07
28 33 P10
29 34 P11
32 39 P12
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Table 10. GP323HE DC Characteristics (Continued)

Ta=-40°C to +105°C

Symbol Parameter Vee Min  Typ(7) Max Units Conditions Notes
VoH2 Output High Voltage 2.0-55 Vcc—o.s \% loy =—7TmA
(P36, P37, POO, PO1)
VoL1 Output Low Voltage  2.0-5.5 04 V loL = 4.0mA
VoL2 Output Low Voltage  2.0-5.5 0.8 \% loL = 10mA
(POO, PO1, 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
e Input Leakage 2.0-55 -1 1 pA ViN =0V, Ve
Pull-ups disabled
Rpy Pull-up Resistance 2.0v 200.0 700.0 KQ  V,y=0V; Pullups selected by mask
3.6V 50.0 300.0 KQ  option
5.0V 25.0 175.0 KQ
loL Output Leakage 2.0-55 -1 1 pA Vin =0V, Ve
lcc Supply Current 2.0v 1 3 mA  at8.0 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, Clockat 8.0MHz 1,2,6
lcco Standby Current (Stop 2.0V 1.6 12 pA ViN =0V, Vec WDT not Running 3
Mode) 3.6V 1.8 15 pA ViN=0V, Vcc WDT not Running 3
5.5V 1.9 18 pA ViN =0V, Vec WDT not Running 3
2.0v 5 30 pA ViN =0V, Ve WDT is Running 3
3.6V 8 40 pA ViN =0V, Veec WDT is Running 3
5.5V 15 60 pA VN =0V, Vec WDT is Running 3
Iy Standby Current 1.2 6 JIVAN Measured at 1.3V 4
(Low Voltage)
Vgo V¢ Low Voltage 1.9 215 V 8MHz maximum
Protection Ext. CLK Freq.
Vivp V¢ Low Voltage 2.4 \Y
Detection
Vuvbp Vce High Voltage 2.7 \Y
Detection
Notes:

1. All outputs unloaded, inputs at rail.

. CL1=CL2 =100 pF.

. Oscillator stopped.

. Oscillator stops when V¢ falls below Vgg limit.

. It is strongly recommended to add a filter capacitor (minimum 0.1 uF), 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.

. Typical values shown are at 25 degrees C.

abhwiN

~N O

PS023803-0305 DC Characteristics
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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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Reset Condition

z8® Standard Control Registers
Expanded Reg. Bank 0/Group 15**|D7| Dd Dd D4 D:'i Dd DJI Dd

FF_ SPL ulufuju]jujufuju
FE SPH ulufujujujufuju
Register Pointer FD_RP olofojojolojajo
FC  FLAGS ulufuju]jujufuju
EOEBEBRn e UULULL OO
Working Register Expanded Register FA__IRQ 0jojofojojofolo
Group Pointer | |Bank Pointer F9 IPR ulujuju]ufuluju
F8  PO1M 1f{1]ofofl1]a1f1]1
«| F7 P3M oflo|o]o]o]|o]o]o
«| F6_ P2M 1)1]1]1]1]1]1]1
F5 Reserved ulululululululu
F4  Reserved ulululululululu
F3  Reserved ulululululululu
Register File (Bank 0)** F2 _ Reserved UlufujujujujuUlU
FF F1  Reserved ulufu]u]ulufu]u
FO FO Reserved ulululululululu
Expanded Reg. Bank F/Group 0**
(F) OF WDTMR ujujojo]if1]o]1
(F) OE Reserved
*| (F)OD SMR2 ojojojojojojojo
(F) 0C Reserved
7F | 1] (F)0B SMR ufo]1]o]ojofufo
(F) OA Reserved
(F) 09 Reserved
(F) 08 Reserved
(F) 07 Reserved
(F) 06 Reserved
(F) 05 Reserved
OF (F) 04 Reserved
00 (F) 03 Reserved
(F) 02 Reserved
(F) 01 Reserved
Expanded Reg. Bank 0/Group (0) (F) 00 PCON 1j1j1f1j1)1}1fo0
(0)03 P3 0 U xpanded\Reg. Bank D/Group 0
(D)OC  LVD ulululululufulo
(0) 02 P2 v +[©yos Hi8 olofofofo[ofo]0
*1(0)01P1 u *| @)oA Lo8 ofo]o]o]o]ofofo
(0) 00 PO u *1 (D) 09 HI16 ojojojojojojojo
«| (o8 LOi6 o] o]o|o]o]ofofo
U = Unknown *1 (D)07 TC1l6H olojoJojojojo]oO
* |s not reset with a Stop-Mode Recovery *| (D)06  TCl6L 0] ojojojojojo]o
** All addresses are in hexadecimal ] (D)05 TC8H 0] 0]J0]J0]0J0OJO]O
7T Is not reset with a Stop-Mode Recovery, except Bit 0 *| (D)o4  TCBL 0j]0jojojofojojo
™ Bit 5 Is not reset with a Stop-Mode Recovery T| (@) 03 CTR3 ojojof1|1]1|1]|1
117 Bits 5,4,3,2 not reset with a Stop-Mode Recovery ™ o2 cTr2 ojojofojofo]o]o
™11 Bits 5 and 4 not reset with a Stop-Mode Recovery ™ (D)01 CTR1 ololojofo]o]o]o
111 Bits 5,4,3,2,1 not reset with a Stop-Mode Recovery MMM\ (D)oo  CTRO olofo|ofo]o]o]o

Figure 15. Expanded Register File Architecture

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
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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

Functional Description
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T8 (8-Bit)
Transmit Mode
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Reset T8_Enable Bit

T8 Enable Bit Set

CTR1, D1
Value

Load TC8L
Reset T8_OUT

Set Timeout Status Bit
(CTRO D5) and Generate
Timeout_Int if Enabled

A

Single Pass

Load TC8H
Set T8_OUT|

{

Enable T8

)

T8_OUT Value

Load TC8L
Reset T8_OUT

Load

Set T8_OUT

TC8H

'

Enable T8

y

T8_Timeout

Yes

Set Timeout Status Bit
(CTRO D5) and Generate
Timeout_Int if Enabled

Figure 19. Transmit Mode Flowchart

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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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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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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) Notes: Take care in differentiating the Transmit Mode from
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.

PS023803-0305 Expanded Register File Control Registers (0D)



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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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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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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20 i MILLIMETER INCH
H H H H H H H H H H H S MIN NOM MAX 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 0205 | 0.209 0.212
1 E 0.65 BSC 0.0256 BSC
DETAIL 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
»l—l—@ *H*B SEATING PLANE

DETALL A

Figure 61. 20-Pin SSOP Package Diagram

PS023803-0305

CONTROLLING DIMENSIONS @ MM

LEADS ARE COPLANAR WITHIN 004 INCH.

Package Information
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D
c MILLIMETER INCH
% 1 N SYWBOL MIN MAX MIN MAX
NAERARERARAARE J oo e o [
Al 0.10 0.30 .004 012
A2 2.24 2.44 .088 .096
B 0.36 0.46 014 018
c c 0.23 0.30 .009 012
D 17.78 18.00 .700 710
_ £ 7.40 7.60 291 .299
\/f//\ E 1.27 BSC .050 BSC
H 10.00 10.65 .394 419
HEHHHEHEEHHHHEH [ o0 o [ ow |
1 14 L 0.61 1.00 024 039
OPTIONAL Q1 0.97 1.09 .038 .043
P1 IDENTIFIER

1

N i
MMM@@* ]
5 CONTROLLING DIMENSIONS : MM
Z Al LEADS ARE COPLANAR WITHIN .004 INCH.
B Seating plane

[l

l

DETALL A \J .

Figure 62. 28-Pin SOIC Package Diagram
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— 565 MAX GLASS
@ 0.350+0.004
40 21
Y e N
550 MAX
N N O O N N O A Y O O o |
1 20
2.080 MAX
/— SEALING GLASS 0 620 M AX
/ 0.020
0.230 MAX  (55es
0.008
125 MIN ——0012 "
0.625
f 22—
0675
0.090 0015 0050
0110 1YP 0059 7
0.100 max
BOTH ENDS

Figure 67. 40-Pin CDIP Package Diagram

Package Information

PS023803-0305
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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

Package Information



