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— Port 1: 0-3 pull-up transistors
— Port 1: 4-7 pull-up transistors
— Port 2; 0-7 pull-up transistors
— EPROM Protection

— WDT enabled at POR

General Description

PS023803-0305

The ZGP323H is an OTP-based member of the MCU family of infrared microcon-
trollers. With 237B of general-purpose RAM and up to 32KB of OTP, ZiLOG®'s
CMOS microcontrollers offer fast-executing, efficient use of memory, sophisti-
cated interrupts, input/output bit manipulation capabilities, automated pulse gen-
eration/reception, and internal key-scan pull-up transistors.

The ZGP323H architecture (Figure 1) is based on ZiLOG's 8-bit microcontroller
core with an Expanded Register File allowing access to register-mapped peripher-
als, input/output (I/0) circuits, and powerful counter/timer circuitry. The Z8® offers
a flexible I/0O scheme, an efficient register and address space structure, and a
number of ancillary features that are useful in many consumer, automotive, com-
puter peripheral, and battery-operated hand-held applications.

There are three basic address spaces available to support a wide range of config-
urations: Program Memory, Register File and Expanded Register File. The regis-
ter file is composed of 256 Bytes (B) of RAM. It includes 4 I/O port registers, 16
control and status registers, and 236 general-purpose registers. The Expanded
Register File consists of two additional register groups (F and D).

To unburden the program from coping with such real-time problems as generating
complex waveforms or receiving and demodulating complex waveform/pulses, the
Z8 GP OTP offers a new intelligent counter/timer architecture with 8-bit and
16-bit counter/timers (see Figure 2). Also included are a large nhumber of user-
selectable modes and two on-board comparators to process analog signals with
separate reference voltages.

Note: All signals with an overline, _ are active Low. For example,
B/W, in which WORD is active Low, and B/W, in which BYTE is
active Low.

Power connections use the conventional descriptions listed in Table 3.

General Description



N
P25 1 28 P24
P26C] 2 27 P23
P27 3 26 F1P22
P04 4 25 F1P21
PO5C] 5 24 F1P20
PO6 L] 6 28-Pin 23 APO3
po7 7 PDIP 22 [AVgg
Vpp ] 8 SolC 21 [@PO2
XTAL2] 9 g[S)ICF’,f 20 B PO1
XTAL1] 10 19 F1P0O
p310] 11 18 B Pref1/P30
P32 12 17 B1P36
P33C] 13 16 EP37
P34 14 15 AP35
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Figure 4. 28-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration

Table 5. 28-Pin PDIP/SOIC/SSOP/CDIP* Pin Identification

Pin Symbol Direction Description

1-3 P25-P27 Input/Output  Port 2, Bits 5,6,7

4-7 P04-P0O7 Input/Output  Port 0O, Bits 4,5,6,7

8 Vpp Power supply

9 XTAL2 Output Crystal, oscillator clock

10 XTAL1 Input Crystal, oscillator clock

11-13 P31-P33 Input Port 3, Bits 1,2,3

14 P34 Output Port 3, Bit 4

15 P35 Output Port 3, Bit 5

16 P37 Output Port 3, Bit 7

17 P36 Output Port 3, Bit 6

18 Prefl/P30 Input Analog ref input; connect to V¢ if not used
Port 3 Bit 0 Input for Pref1/P30

19-21 P0O0-P02 Input/Output  Port 0, Bits 0,1,2

22 Vgg Ground

23 P03 Input/Output  Port 0, Bit 3

24-28 P20-P24 Input/Output  Port 2, Bits 0-4

PS023803-0305

Pin Description
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NC O 1 40 g NC
P25 o 2 39 k1 P24
P26 o 3 38 | P23
P27 d 4 37k P22
Po4 d 5 36 b P21
Pos o 6 35 |1 P20
Po6 O 7 34 |k P03
P14 8 40-Pin 33| P13
P15 9 PDIP 32b P12
po7 1o  CPP 31f vss
vDD o 11 30 b P02
P16 O 12 39p P11
P17 o 13 28 b P10

XTAL2 o 14 27 | Po1
XTALL o 15 26 |1 P0OO

P31 o 16 25 |1 Prefl1/P30
P32 g 17 24 |11 P36
P33 018 23| P37
P34 o 19 22 kb P35

NC 20 21 | RESET

Figure 5. 40-Pin PDIP/CDIP* Pin Configuration

) Note: *Windowed Cerdip. These units are intended to be used for
engineering code development only. ZiLOG does not
recommend/guarantee this package for production use.

PS023803-0305 Pin Description
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CTR1(0D)01H" on page 35). Other edge detect and IRQ modes are described in

Table 14.

Note: Comparators are powered down by entering Stop Mode. For
P31-P33 to be used in a Stop Mode Recovery (SMR) source,

these inputs must be placed into digital mode.

Table 14.Port 3 Pin Function Summary

Pin I/O Counter/Timers Comparator Interrupt
Prefl/P30 IN RF1

P31 IN IN AN1 IRQ2
P32 IN AN2 IRQO
P33 IN RF2 IRQ1
P34 ouT T8 AO1

P35 ouT T16

P36 ouT T8/16

P37 ouT AO2

P20 I/0 IN

Port 3 also provides output for each of the counter/timers and the AND/OR Logic
(see Figure 13). Control is performed by programming bits D5-D4 of CTR1, bit 0
of CTRO, and bit 0 of CTR2.

Pin Functions

23
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The upper nibble of the register pointer (see Figure 16) selects which working reg-
ister group, of 16 bytes in the register file, is accessed out of the possible 256. The
lower nibble selects the expanded register file bank and, in the case of the Z8 GP
family, banks 0O, F, and D are implemented. A o# in the lower nibble allows the nor-
mal register file (bank 0) to be addressed. Any other value from 1H to FH
exchanges the lower 16 registers to an expanded register bank.

R253 RP

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

Expanded Register
File Pointer

Working Register
Pointer

Default Setting After Reset = 0000 0000

Figure 16. Register Pointer

Example: Z8 GP: (See Figure 15 on page 28)

R253 RP = 00h
RO = Port 0
R1=Portl

R2 = Port 2

R3 = Port 3

But if:

R253 RP = 0Dh
RO = CTRO
R1=CTR1

R2 =CTR2

R3 = Reserved

Functional Description



Stack

The internal register file is used for the stack. An 8-bit Stack Pointer SPL (R255) is
used for the internal stack that resides in the general-purpose registers (R4—
R239). SPH (R254) can be used as a general-purpose register.

PS023803-0305
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R253

The upper nibble of the register file address
—— > provided by the register pointer specifies the
active working-register group.

FF]
FO|
EF
EO|
DR
DO
0 : The lower nibble of the
3F Specified Working | registe_r file adglress provided
30 Register Group by the instruction points to
2F Register Group 2 the specified register.
2
Register Group 1 R15 to RO
10
OFf  RegisterGroupo | - R15t0R4*
00 1/0 Ports T R3to RO *

* RP = 00: Selects Register Bank 0, Working Register Group 0

Figure 17. Register Pointer—Detail

Functional Description

31



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

41
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When T8 is enabled, the output T8_OUT switches to the initial value (CTR1, D1).
If the initial value (CTR1, D1) is 0, TC8L is loaded; otherwise, TC8H is loaded into
the counter. In SINGLE-PASS Mode (CTRO, D6), T8 counts down to 0 and stops,
T8_OUT toggles, the timeout status bit (CTRO, D5) is set, and a timeout interrupt
can be generated if it is enabled (CTRO, D1). In Modulo-N Mode, upon reaching
terminal count, T8_OUT is toggled, but no interrupt is generated. From that point,
T8 loads a new count (if the T8_OUT level now is 0), TC8L is loaded; if it is 1,
TC8H is loaded. T8 counts down to 0, toggles T8 OUT, and sets the timeout sta-
tus bit (CTRO, D5), thereby generating an interrupt if enabled (CTRO, D1). One
cycle is thus completed. T8 then loads from TC8H or TC8L according to the
T8_OUT level and repeats the cycle. See Figure 20.

Z8® Data Bus CTRO D2
. A
Positive Edge
| )
Negative Edge I IRQ4
1 v
HI8 LO8

f ? CTRO D1

CTRO D4, D37

Clock i
Clock 8-Bit
SCLK —» >
Select "|  Counter T8 > T8 OUT
TC8H TC8L

z8® Data Bus f f

Figure 20. 8-Bit Counter/Timer Circuits

You can modify the values in TC8H or TC8L at any time. The new values take
effect when they are loaded.

A Caution: To ensure known operation do not write these registers at
the time the values are to be loaded into the counter/timer.
An initial count of 1 is not allowed (a non-function occurs). An
initial count of 0 causes TC8 to count from O to FFH tO FEH.

PS023803-0305 Functional Description
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Power-On Reset

A timer circuit clocked by a dedicated on-board RC-oscillator is used for the
Power-On Reset (POR) timer function. The POR time allows Vpp and the oscilla-
tor circuit to stabilize before instruction execution begins.

The POR timer circuit is a one-shot timer triggered by one of three conditions:
* Power Fail to Power OK status, including Waking up from Vgg Standby

® Stop-Mode Recovery (if D5 of SMR = 1)

* WDT Timeout

The POR timer is 2.5 ms minimum. Bit 5 of the Stop-Mode Register determines
whether the POR timer is bypassed after Stop-Mode Recovery (typical for external
clock).

HALT Mode

This instruction turns off the internal CPU clock, but not the XTAL oscillation. The
counter/timers and external interrupts IRQO, IRQ1, IRQ2, IRQ3, IRQ4, and IRQ5
remain active. The devices are recovered by interrupts, either externally or inter-
nally generated. An interrupt request must be executed (enabled) to exit HALT
Mode. After the interrupt service routine, the program continues from the instruc-
tion after HALT Mode.

STOP Mode

This instruction turns off the internal clock and external crystal oscillation, reduc-
ing the standby current to 10 pA or less. STOP Mode is terminated only by a
reset, such as WDT timeout, POR, SMR or external reset. This condition causes
the processor to restart the application program at address ooocH. To enter STOP
(or HALT) mode, first flush the instruction pipeline to avoid suspending execution
in mid-instruction. Execute a NOP (Opcode = rrH) immediately before the appro-
priate sleep instruction, as follows:

Functional Description

54
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FF
6F
or

FF
TF

Port Configuration Register

NOP
Stop

NOP
HALT

clear
enter

clear
enter
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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
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Port 0 Output Mode (D2)

Bit 2 controls the output mode of port 0. A 1 in this location sets the output to
push-pull, and a 0 sets the output to open-drain.

Stop-Mode Recovery Register (SMR)

This register selects the clock divide value and determines the mode of Stop
Mode Recovery (Figure 33). All bits are write only except bit 7, which is read only.
Bit 7 is a flag bit that is hardware set on the condition of Stop recovery and reset
by a power-on cycle. Bit 6 controls whether a low level or a high level at the XOR-
gate input (Figure 35 on page 59) is required from the recovery source. Bit 5 con-
trols the reset delay after recovery. Bits D2, D3, and D4 of the SMR register spec-
ify the source of the Stop Mode Recovery signal. Bits DO determines if SCLK/
TCLK are divided by 16 or not. The SMR is located in Bank F of the Expanded
Register Group at address 0BH.

Functional Description

56
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Table 22. Stop Mode Recovery Source

SMR:432 Operation
D3

O
g
@)
N

Description of Action

POR and/or external reset recovery

Reserved

P31 transition

P32 transition

P33 transition

P27 transition
Logical NOR of P20 through P23
Logical NOR of P20 through P27

R, O Ol OO
PP OO FR| | O|O
R O/, O|PFL| O|FL|O

Note: Any Port 2 bit defined as an output drives the corresponding
input to the default state. This condition allows the remaining
inputs to control the AND/OR function. Refer to SMR2 register
on page 61 for other recover sources.

Stop Mode Recovery Delay Select (D5)

This bit, if Low, disables the Tpor delay after Stop Mode Recovery. The default
configuration of this bit is 1. If the “fast” wake up is selected, the Stop Mode
Recovery source must be kept active for at least 5 TpC.

Note: This bit must be set to 1 if using a crystal or resonator clock
source. The Tppg delay allows the clock source to stabilize
before executing instructions.

Stop Mode Recovery Edge Select (D6)

A 1in this bit position indicates that a High level on any one of the recovery
sources wakes the device from Stop Mode. A 0 indicates Low level recovery. The
defaultis 0 on POR.

Cold or Warm Start (D7)

This bit is read only. It is set to 1 when the device is recovered from Stop Mode.
The bit is set to 0 when the device reset is other than Stop Mode Recovery (SMR).

Functional Description

60
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Low-Voltage Detection Register—LVD(D)0Ch

Note: Voltage detection does not work at Stop mode. It must be
disabled during Stop mode in order to reduce current.

Field Bit Position Description
LvD 76543--- Reserved
No Effect
_____ 2-- R 1 HVD flag set
0* HVD flag reset
______ 1- R 1 LVD flag set
o* LVD flag reset
_______ 0 RW 1 Enable VD

0* Disable VD

*Default after POR

Note: Do not modify register PO1M while checking a low-voltage
condition. Switching noise of both ports 0 and 1 together might
trigger the LVD flag.

Voltage Detection and Flags

The Voltage Detection register (LVD, register 0CH at the expanded register bank
0Dh) offers an option of monitoring the V¢ voltage. The Voltage Detection is
enabled when bit O of LVD register is set. Once Voltage Detection is enabled, the
the V¢ level is monitored in real time. The flags in the LVD register valid 20uS
after Voltage Detection is enabled. The HVD flag (bit 2 of the LVD register) is set
only if Vo is higher than Vip The LVD flag (bit 1 of the LVD register) is set only
if Vcc is lower than the V| ,p. When Voltage Detection is enabled, the LVD flag
also triggers IRQ5. The IRQ bit 5 latches the low voltage condition until it is
cleared by instructions or reset. The IRQS5 interrupt is served if it is enabled in the
IMR register. Otherwise, bit 5 of IRQ register is latched as a flag only.

Notes: If it is necessary to receive an LVD interrupt upon power-up at
an operating voltage lower than the low battery detect
threshold, enable interrupts using the Enable Interrupt
instruction (EI) prior to enabling the voltage detection.

Functional Description

65



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.
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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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R248 PO1M(F8H)

D7

D6

D5

D4

D3

D2

D1

DO
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\— P00-P03 Mode

0: Output
1: Input *

Reserved (Must be 0)

Reserved (Must be 1)

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, PO1 and P07 are available on 20-pin

configurations.

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

Standard Control Registers

77
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32KB Standard Temperature: 0° to +70°C

Part Number

Description

Part Number

Description

ZGP323HSH4832C

48-pin SSOP 32K OTP

ZGP323HSS2832C

28-pin SOIC 32K OTP

ZGP323HSP4032C

40-pin PDIP 32K OTP

ZGP323HSH2032C

20-pin SSOP 32K OTP

ZGP323HSK2832E

28-pin CDIP 32K OTP

ZGP323HSK2032E

20-pin CDIP 32K OTP

ZGP323HSK4032E

40-pin CDIP 32K OTP

ZGP323HSP2032C

20-pin PDIP 32K OTP

ZGP323HSH2832C

28-pin SSOP 32K OTP

ZGP323HSS2032C

20-pin SOIC 32K OTP

ZGP323HSP2832C

28-pin PDIP 32K OTP

32KB Extended Temperature: -40° to +105°C

Part Number

Description

Part Number

Description

ZGP323HEH4832C

48-pin SSOP 32K OTP

ZGP323HES2832C

28-pin SOIC 32K OTP

ZGP323HEP4032C

40-pin PDIP 32K OTP

ZGP323HEH2032C

20-pin SSOP 32K OTP

ZGP323HEH2832C

28-pin SSOP 32K OTP

ZGP323HEP2032C

20-pin PDIP 32K OTP

ZGP323HEP2832C

28-pin PDIP 32K OTP

ZGP323HES2032C

20-pin SOIC 32K OTP

32KB Automotive Temperature: -40° to +125°C

Part Number

Description

Part Number

Description

ZGP323HAHA4832C

48-pin SSOP 32K OTP

ZGP323HAS2832C

28-pin SOIC 32K OTP

ZGP323HAP4032C

40-pin PDIP 32K OTP

ZGP323HAH2032C

20-pin SSOP 32K OTP

ZGP323HAH2832C 28-pin SSOP 32K OTP

ZGP323HAP2032C

20-pin PDIP 32K OTP

ZGP323HAP2832C

28-pin PDIP 32K OTP

ZGP323HAS2032C

20-pin SOIC 32K OTP

Replace C with G for Lead-Free Packaging

PS023803-0305

Ordering Information
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ZGP323H
Product Specification

>

ZiLOG

C
L Molding Compound

Memory Size

Number of Pins

Package Type:

E = CDIP
P = PDIP
H = SSOP
S =S0IC

Temperature:

S = Standard
E = Extended
A = Automotive

Voltage:

H = High

Family Designation

OoTP

ZiLOG General-Purpose Family

Ordering Information
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