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Z8 GP™ OTP MCU Family
Product Specification

Z.

ZiLOG

\/
P25 1 20 g P24
P26 O 2 19 g P23
P27 o 3 20-Pin 18 | P22
P07 OQ 4 PDIP 17 g P21
Vpp 5 SoIC 16 g P20
XTAL2 o 6 SSoP 15 B Vgg
XTALL ] 7 CDIP* 14 b Po1
P31 8 13 P PO00/Prefl/P30
P32 9 12 B P36
P33 O 10 11 g P34
Figure 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Configuration

Table 3. 20-Pin PDIP/SOIC/SSOP/CDIP* Pin Identification

Pin # Symbol Function Direction

1-3 pP25-pP27 Port 2, Bits 5,6,7 Input/Output

4 P07 Port 0, Bit 7 Input/Output

5 Vpp Power Supply

6 XTAL2 Crystal Oscillator Clock Output

7 XTAL1 Crystal Oscillator Clock Input

8-10 P31-P33 Port 3, Bits 1,2,3 Input

11,12 P34. P36 Port 3, Bits 4,6 Output

13 P0O0/Prefl/P30 Port 0, Bit 0/Analog reference input Input/Output for POO
Port 3 Bit 0 Input for Prefl/P30

14 PO1 Port 0, Bit 1 Input/Output

15 Vgg Ground

16-20 P20-P24 Port 2, Bits 0,1,2,3,4 Input/Output

) 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.
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Z8 GP™ OTP MCU Family

Product Specification
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y (A
ZiLOG
44—>
Port 0 (I/O)
Z8 GP 4
OTP I
— OTP Programming Vee
Open-Drain — Option
o = [ Resistive
SE— c{ ': Transistor
Pull-up
Pad
]

In ‘

Figure 9. Port 0 Configuration

Port 1 (P17—P10)

Port 1 (see Figure 10) Port 1 can be configured for standard port input or output
mode. After POR, Port 1 is configured as an input port. The output drivers are
either push-pull or open-drain and are controlled by bit D1 in the PCON register.

) Note: The Port 1 direction is reset to be input following an SMR.
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Z.

ZiLOG 27

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

D3

D2 D1 |DO

Default Setting After Reset = 0000 0000

Figure 16. Register Pointer

Expanded Register
File Pointer

Working Register
Pointer

Example: Z8 GP: (See Figure 15 on page 26)

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

R2 = Port 2

R3 = Port 3

But if:

R253 RP = 0Dh
RO = CTRLO
R1=CTRL1
R2 = CTRL2

R3 = Reserved

Preliminary
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ZiLOG 33

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

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 13 lists and briefly describes the fields for this register.

Table 13.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

PS023702-1004 Preliminary Functional Description



Table 14. CTR2(D)02H: Counter/Timer16 Control Register

Z8 GP™ OTP MCU Family

Product Specification
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y M

ZiLOG

Field Bit Position Value Description
T16_Enable R R 0* Counter Disabled
1 Counter Enabled
W 0 Stop Counter
1 Enable Counter
Single/Modulo-N -6------ R/W Transmit Mode
0* Modulo-N
1 Single Pass
Demodulation Mode
0 T16 Recognizes Edge
1 T16 Does Not Recognize
Edge
Time_Out --5----- R 0* No Counter Timeout
1 Counter Timeout
Occurred
w 0 No Effect
1 Reset Flagto 0
T16 _Clock ---43--- R/W 00** SCLK
01 SCLK/2
10 SCLK/4
11 SCLK/8
Capture INT _Mask ----- 2-- R/W o** Disable Data Capture Int.
1 Enable Data Capture Int.
Counter_INT_Mask ~ ------ 1- R/W 0 Disable Timeout Int.
1 Enable Timeout Int.
P35 Out - 0 R/W 0* P35 as Port Output
1 T16 Output on P35
Note:

*Indicates the value upon Power-On Reset.

**|ndicates the value upon Power-On Reset.Not reset with Stop Mode recovery.

T16_Enable
This field enables T16 when set to 1.

Single/Modulo-N

In TRANSMIT Mode, when set to 0, the counter reloads the initial value when it
reaches the terminal count. When set to 1, the counter stops when the terminal
count is reached.
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ZiLOG 39

T8 (8-Bit)
Transmit Mode

T8 Enable Bit Set

Reset T8_Enable Bit

CTR1, D1
Value

Load TC8L Load TC8H
Reset T8_OUT) Set T8_OUT]
I
Set Timeout Status Bit ¢
(CTRO D5) and Generate| Enable T8
Timeout_Int if Enabled

A

)

Single Pass

T8_OUT Value

Load TC8L Load TC8H
Reset T8_OUT Set T8_OUT
Enable T8 Set Timeout Status Bit

(CTRO D5) and Generate
Timeout_Int if Enabled

y

T8_Timeout

Yes

Figure 19. Transmit Mode Flowchart

PS023702-1004 Preliminary Functional Description
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ZiLOG 46

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 (CTRO, 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 (CTRO, 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, DO),
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 (CTRO, D1; CTR2,
D1). To stop the ping-pong operation, write 00 to bits D3 and D2 of CTR1. See
Figure 28.

) Note: 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.

PS023702-1004 Preliminary Functional Description
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ZiLOG

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

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.

PS023702-1004
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ZiLOG 48

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.

Timer Output

The output logic for the timers is illustrated in Figure 29. P34 is used to output T8-
OUT when DO of CTRO is set. P35 is used to output the value of TI6-OUT when
DO of CTR2 is set. When D6 of CTR1 is set, P36 outputs the logic combination of
T8-OUT and T16-OUT determined by D5 and D4 of CTR1.

Interrupts

The Z8 GP™ OTP MCU Fanmily features six different interrupts (Table 16). 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 16) 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 57.

Preliminary Functional Description
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ZiLOG 52

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:

PS023702-1004 Preliminary Functional Description
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SMR(OF)0BH

‘D? |D6 |D5 |D4 |D3 ‘DZ ‘Dl |D0 |

SCLK/TCLK Divide-by-16
0 OFF **
10N

Reserved (Must be 0)

Stop-Mode Recovery Source
000 POR Only *

001 Reserved

010 P31

011 P32

100 P33

101 P27

110 P2 NOR 0-3

111 P2 NOR 0-7

Stop Delay
0 OFF
1 ON * % k%

Stop Recovery Level * * *

0 Low *

1 High

Stop Flag

0 POR*

1 Stop Recovery * *

* Default after Power On Reset or Watch-Dog Reset

* * Set after STOP Mode Recovery

*** At the XOR gate input

* * * * Default setting after reset. Must be 1 if using a crystal or resonator clock source.

Figure 33. STOP Mode Recovery Register

SCLK/TCLK Divide-by-16 Select (DO)

DO of the SMR controls a divide-by-16 prescaler of SCLK/TCLK (Figure 34). This
control selectively reduces device power consumption during normal processor
execution (SCLK control) and/or Halt Mode (where TCLK sources interrupt logic).
After Stop Mode Recovery, this bit is set to a 0.

Preliminary Functional Description
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ZiLOG

SMR D4 D3 D2 SMR2 D4 D3 D2
10 00 s 0 00O

VCC M t0— VCC 40—

SMR D4 D3 D2 SMR2 D4 D3 D2

0 1 0 P20 0 01
P31
P23

SMR2 D4 D3 D2

[

SMR D4 D3 D2
0 11 P20 0 10
P32
P27
SMR D4 D3 D2 SMR2 D4 D3 D2
~] 1 00 P31 0 11
P33 — P32
P33
SMR D4 D3 D2 SMR2 '314 '303 '32
~] 1 01 P31
P27 — P32
P33 —
SMR D4 D3 D2 SMR2 D4 D3 D2
110 P31 1 01
P20 P30
P33
P23 P00
SMR D4 D3 D2 SMR2 D4 D3 D2

f

P31
1 1
P20 11l e | 0
P33
P27 P00
SMR2 D4 D3 D2
SMR DGQ P31 1011

P32
P33

P20
P21
To RESET and WDT : i(ﬁSMRZ D6

Circuitry (Active Low)

;

Figure 35. Stop Mode Recovery Source
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ZiLOG 64

Expanded Register File Control Registers (0D)

The expanded register file control registers (OD) are depicted in Figure 39 through

Figure 43.

CTRO(0D)00H

D7 | D6 | D5 | D4 | D3

D2 | D1 | DO

* Default setting after reset

o

P34 as Port Output *
Timer8 Output

=

o

Disable T8 Timeout Interrupt**
Enable T8 Timeout Interrupt

=

o

Disable T8 Data Capture Interrupt**
Enable T8 Data Capture Interrupt

=

00 SCLK on T8**
01 SCLK/20onT8
10 SCLK/40on T8
11 SCLK/80on T8

R 0 No T8 Counter Timeout**

R 1 T8 Counter Timeout Occurred
W 0 No Effect

W 1 ResetFlagtoO

0 Modulo-N*
1 Single Pass

R 0 T8 Disabled *
R 1 T8 Enabled
W 0 StopT8

W 1 EnableT8

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

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

PS023702-1004
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ZiLOG

CTR3(0D)03H

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

Reserved
No effect when written
Always reads 11111

Sync Mode
0* Disable Sync Mode**
1 Enable Sync Mode

Tg Enable

R 0* Tg Disabled
R 1 Tg Enabled
WO Stop Tg

W1 Enable Tg

T,16 Enable
R 0* T, Disabled
R 1 T,¢ Enabled

W 0 Stop Tyg
W 1 Enable Tqg

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

Figure 42. T8/T16 Control Register (0D)03H: Read/Write (Except Where Noted)

) Note: If Sync Mode is enabled, the first pulse of T8 carrier is always
synchronized with T16 (demodulated signal). It can always
provide a full carrier pulse.

PS023702-1004 Preliminary Expanded RegisterFile Control Registers
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ZiLOG 70

PCON(OF)00H

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

\— Comparator Output Port 3

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

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

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

Reserved (Must be 1)

* Default setting after reset

Figure 44. Port Configuration Register (PCON)(OF)00H: Write Only)

PS023702-1004 Preliminary Expanded RegisterFile Control Registers
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ZiLOG 72

SMR2(0F)0DH

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

I

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

Figure 46. Stop Mode Recovery Register 2 ((OF)ODH:D2-D4, D6 Write Only)

PS023702-1004 Preliminary Expanded RegisterFile Control Registers
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Package Information

Package information for all versions of Z8 GP™ OTP MCU Family are depicted in
Figures 58 through Figure 68.

@0.145
20 11
o O e O e O e O e O e O e 0

b 0.310 max
e s s s 1;1
1 0
\70.985max——

0.050
0.060 TYP ——1 0.320 MAX ’,
[ |
4.180 MAX
4 0.020 o 008
0125 MmN | 0-060 0012 TYP
L ——‘ 0.090 ’“_
0.060 max TYP 5710 | 0015 _

0.021 021

Figure 58. 20-Pin CDIP Package
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‘ 565 MAX GLASS
@ 0.350£0.004
40 21
| Y e e e e e e e e Y |
550 MAX
N N N N [ Ny |
1 20
2.080 MAX
SEALING GLASS 0.620 MAX
0230 MAX (2020 ’7 A‘
o 060 f |
0.008
125 MIN o012 1P
0.625
fr— = ——|
0675
0.090 0. 050
o110 'YP 0015TYF‘ 0050 ''P
0.100 max 0.021
BOTH ENDS
Figure 66. 40-Pin CDIP Package
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 3.18 3.94 | 125 155
B 0.38 0.53 .015 .021
B 102 | 152 | 040 | .060
ITH_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_HEJ C 0.23 0.38 .009 .015
D 52.07 | 52.58 |2.050 |2.070
D £ 1524 | 1575 | 600 | .620
£l 1359 | 1422 | 535 | 560
@ 2.54 TYP 100 TYP
eA | 1549 [ 1676 | 610 | .660
. L 305 | 381 | 120 | .150
s [ 140 | 191 | 055 [ 075
s 152 | 229 | 060 | .090

CONTROLLING DIMENSIONS : INCH

h
(]

;
Mstinainainailaimy:
IR LA e

Figure 67. 40-Pin PDIP Package Diagram
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D c
48 25 ‘”_ MILLIMETER INCH

RRARARAAAAARARAAARAAAAAA SNEOL TN T wa | m | wax
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
O c 0.13 0.25 0.005 0.010
D 15.75 16.00 0.620 0.630

iEEEEEEEEEREGEGRERERELLL E 738 | 759 | oz91 | ozss

1 24 ] 0.635 BSC 0.025 BSC
betait a H 10.16 10.41 0.400 0.410
L 0.51 1.016 0.020 0.040

CONTROLLING DIMENSIONS : MM
LEADS ARE COPLANAR WITHIN .004 INCH

Detail A

Figure 68. 48-Pin SSOP Package Design

) Note: Check with ZiLOG on the actual bonding diagram and
coordinate for chip-on-board assembly.
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For fast results, contact your local ZiLOG sales office for assistance in ordering
the part desired.

Codes
ZG = ZiLOG General Purpose Family
P=0TP
323 = Family Designation
L = Voltage Range
2V to 3.6V
T = Temperature Range:
S =0to 70 degrees C (Standard)
E = -40 to +105 degrees C (Extended)
A =-40 to +125 degrees C (Automotive)
P = Package Type:
K = Windowed Cerdip

P = PDIP
H = SSOP
S=5s0IC

## = Number of Pins

CC = Memory Size

M = Packaging Options
C = Non Lead-Free
G = Lead-Free
E = CDIP

PS023702-1004 Preliminary Ordering Information



