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Figure 5.Pin Assignments 28-Pin Piggyback Socket
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Figure 6.Pin Functions 28-Pin Piggyback Socket

Protopack

PS014602-0103

This part functions as an emulator for the basic microcomputer. It uses the same
package and pin-out as the basic microcomputer but also has a 28-pin "piggy
back" socket on the top into which a ROM or EPROM can be installed. The socket
is designed to accept a type 2764 EPROM.

This package permits the protopack to be used in prototype and final PC boards
while still permitting user program development. When a final program is devel-

GENERAL DESCRIPTION
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The 16-bit counters can operate independently or be cascaded to perform 32-bit
counting and timing operations. The DMA controller handles transfers to and from
the register file or memory. DMA can use the UART or one of two ports with hand-
shake capability.

The architecture appears in the block diagram (Figure 7).

PIN DESCRIPTIONS

PS014602-0103

The Super8 connects to external devices via the following TTL-compatible pins:

AS. Address Strobe (output, active Low). AS s pulsed Low once at the beginning
of each machine cycle. The rising edge indicates that addresses R/W and DM,
when used, are valid.

DS. Data Strobe (output, active Low). DS provides timing for data movement
between the address/data bus and external memory. During write cycles, data
output is valid at the leading edge of DS. During read cycles, data input must be
valid prior to the trailing edge of DS.

POO-P07, P10-P17, P20-P27, P30-P37, P40-P47. Port I/O Lines (input/output).
These 40 lines are divided into five 8-bit /0O ports that can be configured under
program control for 1/0O or external memory interface.

In the ROMless devices, Port 1 is dedicated as a multiplexed address/data port,
and Port 0 pins can be assigned as additional address lines; Port 0 non-address
pins may be assigned as I/O. In the ROM and protopack, Port 1 can be assigned
as input or output, and Port 0 can be assigned as input or output on a bit by bit
basis.

Ports 2 and 3 can be assigned on a bit-for-bit basis as general 1/O or interrupt
lines. They can also be used as special-purpose /O lines to support the UART,
counter/timers, or handshake channels.

Port 4 is used for general 1/O.

During reset, all port pins are configured as inputs (high impedance) except for
Port 1 and Port 0 in the ROMIless devices. In these, Port 1 is configured as a mul-
tiplexed address/data bus, and Port 0 pins POy-PQO,4 are configured as address
out, while pins P05-PO- are configured as inputs.

RESET. Reset (input, active Low). Reset initializes and starts the Super8. When it
is activated, it halts all processing; when it is deactivated, the Super8 begins pro-
cessing at address 0020H.

ROMless. (input, active High). This input controls the operation mode of a 68-pin
Super8. When connected to VCC, the part functions as a ROMless Z8800. When
connected to GND, the part functions as a Z8820 ROM part.

PIN DESCRIPTIONS
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Working Register Window
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256
Bytes

Control registers R214 and R215 are the register pointers, RPO and RP1. They
each define a moveable, 8-register section of the register space. The registers
within these spaces are called working registers.

Working registers can be accessed using short 4-bit addresses. The process,
shown in section a of Figure 9, works as follows:

The high-order bit of the 4-bit address selects one of the two register pointers
(0 selects RPO; 1 selects RP1).

The five high-order bits in the register pointer select an 8-register (contiguous)
slice of the register space.

The three low-order bits of the 4-bit address select one of the eight registers in the
slice.

The net effect is to concatenate the five bits from the register pointer to the three
bits from the address to form an 8-bit address. As long as the address in the regis-

REGISTERS
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Table 15.Super-8 Registers (Continued)
Address
Decimal Hexadecimal Mnemonic Function
Bank 1 WUMCH Wakeup Match Register
255 FF Bank 0 IPR Interrupt Priority Register
Bank 1 WUMSK Wakeup Match Register
MODE AND CONTROL REGISTERS
Sygezfl‘sF('gs; "gzgiss‘ef |nsterit1ign( %ﬁi)nltiHHigh
|D7| D6| D5|D4| D3| D2| D1| DU |D7| De| D5|D4|D3| D2| D1| D0|
camy Flag Bank Address \—High Byte (IP8-IP15)
Zero Flag Fast Interrupt Status
Sign Flag Half-Carry Flag
Overflow Flag Decimal Adjust R219 (DB) IPL

Instruction Pointer Low

[er] o[ os[ o] 05[] 0] 05

R214 (D6) RPO
Register Pointer 0
Low Byte (IPO-IP7)

CAEAENCAENENEAEN

(RP3-RP7) 4 \— Not Used

R220 (DC) IRQ
Interrupt Request (Read Only)

D|D|D|D|D|D|D|D
R215 (D7) RP1 |7 6l 5|48l 72 1] 0

Register Pointer 1
| Leve|7 LeveIO
o] e[ 004 05[ ;[ 01[ 04
LA ] e ] ] B Level 6 Leve|1
Level 5
(RP3-RP7) 4 I_ Not Used Level 2
Level 4 Level 3

R216 (D8) SPH
Stack Pointer R221 (DD) IMR

Interrupt Mask
[or] os[os[ou[ 0s[ 0z 01 0]

|D7| D] 0504 05 0;[ 0} Do
\—High Byte (SP8-SP15)
Level 7 Level 0
Level 6 Level 1
R217 (D9) SPL

Stack Pointer Level 5 Level 2

Level 4 Level 3

[or] 06[ 0s[ 04| 5[0 01 04|
I— Low Byte (SPO-SP7)

Figure 10.Mode and Control Registers

PS014602-0103 MODE AND CONTROL REGISTERS



CMOS Super8 ROMless MCU
Product Specification

—

y A

ZiLOG

R237 Bank 0 (ED) UIE
UART Interrupt Enable

|o7|os|os|oa|os|oz|o1|oo

1 = Wake-Up Interrupt Enable 1 = Receive Character
Available Interrupt Enable
1 = Control Character 1 = Receive DMA Enable
Interrupt Enable
1 = Break Interrupt Enable 1 = Transmit Interrupt Enable

1 = Receive Error Interrupt

Enable

R229 Bank 0 (EF) UIO
UART Transmit Data (Write)
UART Receive Data (Read)

[o:] o[ ox[ou o] o1 o]

I— Data (Do = LSB)

R240 Bank 0 (FO) POM
Port 0 Mode

[or] oo[ o[ os[ oz 0:] oo]

P0; Mode J I— POy Mode
P0g Mode P04 Mode
P05 Mode PO, Mode
P04 Mode P03 Mode

=1/0; 1 = Address

R240 Bank 1 (FO) DCH
DMA Count

(o] o] os[oe o] ex] o1 o]

|— High Byte (DCg -DC1s)

R241 Bank 0 (F1) PM
Port Mode (Write Only)

[or] 0s[os [0 os[0:] 0:] 0o]

Port 0 Direction
Not Used 0 = Output
1= Input
Port 1 Mode Open-Drain Port 0
00| Output 0 = Push-Pull
01| Input 1 = Open-Drain
0Ox|Address/Data Open-Drain Port 1
0 = Push-Pull
1 = Open-Drain
Enable DM P35
0 = Disable
1= Enable

R241 Bank 1 (F1) DCL
DMA Count

IS CA DV EA B EA LY

I— Low Byte (DCo -DC7)

P3, Mode ——I—

P3, Mode

1 = Zero Count Interrupt Enable

R244 Bank 0 (F4) HOC
Handshake 0 Control (Write Only)

s [edo o oo 2]

1="Port 1,0 =Port4
DMA Enable:

1 = Enabled

0 = Disabled

Mode:

1 = Fully Interlocked
0 = Strobed

Deskew Counter :I_ 1 =Handshake Enable
(Range 1-16) Port Select:

R245 Bank 0 (F5) H1C
Handshake 1 Control (Write Only)

EEEREE o'|ou

Deskew Counter :’_ 1 = Handshake Enable
(Range 1-16)
Not Used
Mode:
1 = Fully Interlocked

0 = Strobed

R246 Bank 0 (F6) P4D
Port 4 Direction

(o] oo[os[ooi]e o o0]

|— P4 -P4; 1/0 Direction

0 = Output; 1 = Input

R247 Bank 0 (F7) P4OD
Port 4 Open-Drain

[or] os[os[ou[ o] o] o)
I— P4 -P4; Open-Drain
0 = Push-Pull; 1 = Open-Drain
R248 Bank 0 (F8) P2AM
Port 2/3 A Mode (Write Only)

I ENACA TN

—l—— P2, Mode

P2, Mode

00| Input

01| Input, Interrupt Enabled
10| Output, Push-Pull

11| Output, Open-Drain

Figure 13. Mode and Control Registers (Continued)
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R250 Bank 0 (FA) P2CM
Port 2/3 C Mode (Write Only)
R248 Bank 1 (F8 UBGH
UART Baud Rate Generator | D; | Dg | Ds |D4 3 | D, | Dy | Do |
Blolelelelele] o] T
P35 Mode P2, Mode
|— High Byte (UBGHg—UBGH;5)
P3, Mode P25 Mode
00| Input
Input, Inte t Enabled
R249 Bank 0 (F9) P2BM ?; (;'E‘l;)m":l:;‘;‘_’PulTa o
Port 2/3 B Mode (Write Only) 11| Output, Open-Drain
[o: o1 fou o [oufeu [0 o
R250 Bank 1 (FA) UMA
P3;Mode P2, Mode UART Mode A
o] os[osou [oueu ] o, oo
P3, Mode P25 Mode | £ Bl el el e B et M
00| Input L .
01 Input, Interrupt Enabled Clock Rate Transmit Wake-Up Value
10 Output, F'ush—F’ull. D7 Dg Receive Wake-Up Value
11 | Output, Open-Drain (r:s Bits
01 =6Bits 1 = Even Parity
10 =7 Bits
1 =8Bits 1 = Parity Enable
R249 Bank 1 (F9) UBGL
UART Baud Rate Generator Bits Per Character
Ds D,
[or] os[es[oi[ o[ o:[ o] o] o0 =x1
01 =X16
10 =X32
Low Byte (UBG,-UBG;) 11 =X64
R251 Bank 0 (FB) P2DM
Port 2/3 D Mode (Write Only)
5|D4 3|D2|Dw|D0|
P3; Mode ——I \— P25 Mode
P35 Mode P2, Mode
00| Input
01| Input, Interrupt Enabled
10 | Output, Push-Pull
11 | Output, Open-Drain
R251 Bank 1 (FB) UMB
UART Mode B
(o] oc[esox [ou e o oo
Clock Output Select 4| L = Loopback Enable
ﬂ 1= Baud-Rate Generator Enable
00 =P2;Data
01 = System Clock (XTAL2) Baud-Rate Generator Source:

10 =Baud-Rate Generator Output

11 =Transmit Data Clock 0= P2, (External)

1 = Internal (XTAL/4)

1= Auto-Echo
Receive Clock Input Select: Transmit Clock Input Select:
0=P2, 0=P2
1 = Baud-Rate Generator 1 = Baud-Rate Generator Output
Output

Figure 14.Mode and Control Registers (Continued)
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One-Byte Instructions

OPC CCF, DI, El, ENTER, EXIT, IRET, NEXT, NOP,
RCF, RET, SBO, SB1, SCF, WFI

dst OPC [ INC

Two-Byte Instructions

ADC, ADD, AND, CP, LD, LDC, LDCI, LDCD,

[ orc | [Last [ s | 'OF" DED, OR SBE, SUB, TOM, TH, XOR
[ orc | [ s [ dst | LDC,LDCPD, LDCPI, LDE, LDEPD, LDEPI
CALL, DA, DEC, DECW, INC, INCW, JP, POP,
[ oc | [ | RLRLCMRR, RRC, SWAP, CLR, SRA, COM
PG B PUSH, SRP, SRPO, SRP1
OPC ast | b [0] BITC,BITR
[ OPC | [ost T b [1] BITS
| r | OPC | | dst | DJNZ
[=loe] [® =
@t | oPC st )
| src | OPC | | dst | LD

Figure 17.Instruction Formats

Three-Byte Instructions
ADC, ADD, AND, CP, LD, OR, PUSHUD,

oPC dst [_sre T pustui, sc, suB, TcM, T™, XOR

B¢ 5ic [——dsr ] ADC. ADD. AND, CP. DIV, LD, LDW, MULT,
OR, POPUD, POPUI, SBC, SUB, TCM, TM, XOR
[_opc ] [gst [ bJo] [ src ] BAND, BCP, BOR, BXOR, DB
[ opc_] [se b [ st ] BAND, BOR, BTURT, BXOR, LDB
[_orc ] [Cse b 0] [ dst ] BTURF
[_orc ] [sre [ dst | [ RA ] CPIJE, CPIUNE
[ orc ] [ X [ src—] LD.LDC, LDE
OPC
[opc | [ [ x 11 dst ] LD, LDC, LDE
[ orc_] [ dst ] CALL
[cc T orc] [ dst ] P

Four-Byte Instructions

STC LDC, LDE
[_oprc ] [dst [x#00r1] [ STC ] ] FOR LDC, x = EVEN
FOR LDE, x = ODD
[ opc__ | [sre [xz00or1 [ dst__ | [_dst__] LDC,LDE
[opc ] [Cdst [0000] [ s ] [ ST ] Lbc
OPC src [ 0000 dst dst LDC
[_opc__] [dst Jooor] [ s ] [ sic | LDE
OPC [[@stpooor] [t | [ oU__] LbE
T - Low

Figure 18.Instruction Formats (Continued)

PS014602-0103 INSTRUCTION SET
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(Continued)

Instruction Address Mode Opcode Flags Affected
and Operation dst src Byte (Hex) C Y4 S \% D
dst«src RR IR 85

RR M 86
NEXT OF - - - -
PC—@IP
IP<IP + 2
NOP FF - - - -
OR dst, src Note! 41 ] - * * 0
dst«dst OR src
POP dst R 50 - - - -
dst<—@SP; IR 51
SP«SP +1
POPUD dst, src R IR 92 - - - -
dst«src
IRIR - 1
POPUI dst, src R IR 93 - - - -
dst«src
IR-IR + 1
PUSH src R 70 - - - -
SP«SP - 1; @SP<«src IR 71
PUSHUD dst, src IR R 82 - - - -
IRIR - 1
dst«src
PUSHUI dst, src IR R 83 - - - -
IR-IR + 1
dst«—src
RCF CF 0 - - -
C«0
RET AF - - - -

PS014602-0103

V4

ZiLOG

INSTRUCTION SUMMARY

34



Table 20.Instruction Summary (Continued)

CMOS Super8 ROMless MCU
Product Specification

V4

ZiLOG

Instruction Address Mode Opcode Flags Affected

and Operation dst src Byte (Hex) C Y4 S \% D H
Ce1

SRA dst R DO * * - -
dst(7)«dst(7) IR D1

C«dst(0)

dst(N)«dst(N + 1)

N=0to6

SRP src M 31 - - - -
RPO«IM

RPO«IM + 8

SRPO M 31 - - - -
RPO«IM

SRP1 M 31 - - - -
RP1«IM

SUB dst, src Note! 2[] * * 1 *
dst«—dst — src

SWAP dst R FO - * - -
dst(0-3 k> dst(4-7) IR F1

TCM dst, src Note! 6[1] - * - -
(NOT dst) AND src

TM dst, src Note! 7] - * - -
dst AND src

WFI 3F - - - -
XOR dst, src Note! B[] - * - -
dst«dst XOR src

1. These instructions have an identical set of addressing modes, which are encoded for brevity. The
first opcode nibble identifies the command, and is found in the table above. The second nibble,
represented by a [ ], defines the addressing mode as shown in Table 6.

PS014602-0103

INSTRUCTION SUMMARY
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Table 21.Second Nibble

Addr Mode Lower

Opcode

dst src Nibble'
r r [2]
r Ir [3]
R R [4]
R IR [5]
R IM [6]

1. For example, to use an opcode represented as
X[ ] with an "RR" addressing mode, use the
opcode "x4."
0= Cleared to Zero
1= Set to One
-= Unaffected
*= Set or reset, depending on result of operation.
U= Undefined

PS014602-0103 INSTRUCTION SUMMARY
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z
Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B c D E F
6 5 3 3 10 0 | 10 0 T T [1270 [ 12770 6 [12770] 6 7
0| pec | bec | AbD | ADD | ADD | ADD | ADD |BOR*| LD | LD |puNz| oR | LD | WP | INC |NEXT
Ry IR rir2 | oy | RyRy | IR,Ry| RyyM | rgRy | TRz | r2R1 | ry,RA | cc,RA | r,RM | cc,DA | r,
6 5 5 3 10 10 | 10 0 >
RLC | RLC | ADC | ADC | ADD | ADC | ADC | BCP ENTER
TRy | IRy | rar2 | ridry | RuRy | 1RoRy| RiIM | ribR,
6 3 6 6 10 0 | 10 10 22
2| INc | INC | suB | suB | suB | suB | suB [BxOR* EXIT
Ry | Ry | ror2 | ral |RoRy | IRZR | RiIM | roRy
10 6 6 10 0 | 10 5
3| Jp [NOTE | sBc | sBC | sBC | sBC | sBC | NOTE WEI
RR, | € | rir2 | rio [RyRy | IRARy|RuM | A
3 3 3 5 0 10 | 10 0 5
4| bpA | DA | OR | OR | OR | OR | OR |LDB* SBO
Ry | Ry | ror2 | rad2 | RoRy | IRuRy| RyIM | rg-RD
0 | 10 3 5 0 10 | 10 0 5
5| por | POP | AND | AND | AND | AND | AND | BITC s8I
Ry IRy rq.ry rilr2 | RoRy | IRyRq| RyIM | ryb
< 6 6 6 3 10 10 10 10
S 6|com|com | Tcm | Tcm | tem | Tem | Tem |BAND*
T Ry | Ry | rur2 | rdrs | RuRy | IRGRy| RIM | 1R
o [z |zAa s 5 10 10 | 10
o7 |pusH|pusi | Tm [ T™ | TM | M | TmM |NOTE
) R, | IRy | rr2 | rira |RyRy |IRZR(|RiM | B
Z.[ 01 10 0 24 24 | 24 0 o
< 8 | pecw| DECW pusHup|pusHull MuLT | muLT| MuLT | LD oI
[T} IRR; | IRy |IR1Rz [IR2,R |Ry,RR| IR, RRy| IM,RRq| 14.%,r2
s 3 5 3 S | 28112 | 28712 | 28712 | 10 P
>9| RL | RL |POPUD|POPUI| DIV | DIV | DIV | LD El
Ry | Ry |R2R1[IR2R1 |Rp,RR [IRo RR{IM,RR, | r2,%,14
10 10 6 3 10 10 | 10 14
aAlnew | inew | cp | cP | cp | cp | cp |NOTE RET
RRy | Ry | e | riir |RoRy |IRR(|RuM | P
6 3 6 4 10 0 | 10
cLr | CLR [ xOR [ XOR [ xoR [ xor [ xor |NOTE pere.
Bl R, | Ry | rr2 | rolry |RyRy |IRoRy | RyIM
6 & |16/18 | 12 0 0 [ 12 5 5
RRC | RRC |cPE|LDC* | Low | LDW | LDW | LD ROF
c IRR; | IRy [nr2,RA| rylmy |RRy,RRy| IRy, RR4[RR,IML| r4,1ry
6 [} 16/18 12 20 10 6 6
p | SRA | SRA [cPunE| LDC* [cALL b | LD SOF
R4 IRy |Irir2.RA| rp,lrry 1A IR, IM | Ir1,ry
6 6 16 16 10 10 10 18 5
el RR | RR |LDCD*|LDCK| LD b | b |Lbc* CCF
R4 IRy | relma | rylrry | Ry, Ry | IRg,Rq| RyIM |rylmaxs
8 8 16 16 18 18 | 18 18 6
F |swAP|SWAP [Locpp#|LDCPI*| cALL | CALL | CALL | LDC* v v v v v v v NOP
Ry IRy | ralrry | rp,lry | IRRy | Ry IRy | DA; Jry, Iy xs|
- .
Legend: Examples:
16/18 | 16/18 8 8 6 6 6 = 4.bi BORry-Ry
srurr|errr| NO B g | Brrs | Note C| sre | sreo | srp1 Ao adaress is BORr.b.R,
r20,RA|r,,b,RA rb | rib M IM IM b = bit number or BORr,,b,R;
Ry or ry = dsts address LQCn,Irrz
20 20 20 20 Ry or rp = src address is LDCry,Irrp = program
Note D Lpc* | Lbc* Note E LDc* | LDC* or LDEry,Irry = data
rq,lrro,xy r1,DA 1p,Irrp, L r2, DA Sequence:

Figure 19.0pcode Map

Opcode, first, second, third operands

NOTE: The blank areas are not defined.

SUPER-8 OPCODE MAP
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Table 22.Super8 Instructions
Mnemonic  Operands Instruction
Load Instructions
CLR dst Clear
LD dst, src Load
LDB dst, src Load bit
LDC dst, src Load program memory
LDE dst, src Load data memory
LDCD dst, src Load program memory and decrement
LDED dst, src Load data memory and decrement
LDCI dst, src Load program memory and increment
LDEI dst, src Load data memory and increment
LDCPD dst, src Load program memory with pre-decrement
LDEPD dst, src Load data memory with pre-decrement
LDCPI dst, src Load program memory with pre-increment
LDEPI dst, src Load data memory with pre-increment
LDW dst, src Load word
POP dst Pop stack
POPUD dst, src Pop user stack (decrement)
POPUI dst, src Pop user stack (increment)
PUSH src Push stack
PUSHUD dst, src Push user stack (decrement)
PUSHUI dst, src Push user stack (increment)
Arithmetic Instructions
ADC dst, src Add with carry
ADD dst, src Add
CP dst, src Compare
DA dst Decimal adjust
DEC dst Decrement
PS014602-0103 INSTRUCTIONS
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Table 22.Super8 Instructions (Continued)

Mnemonic  Operands Instruction
SRP1 src Set register pointer one
INTERRUPTS

The Super8 interrupt structure contains 8 levels of interrupt, 16 vectors, and 27
sources.

Interrupt priority is assigned by level, controlled by the Interrupt Priority register
(IPR). Each level is masked (or enabled) according to the bits in the Interrupt
Mask register (IMR), and the entire interrupt structure can be disabled by clearing
a bit in the System Mode register (R222).

The three major components of the interrupt structure are sources, vectors, and
levels. These are shown in Figure 20 and discussed in the following paragraphs.

Sources

A source is anything that generates an interrupt. This can be internal or external to
the Super8 MCU. Internal sources are hardwired to a particular vector and level,
while external sources can be assigned to various external events.

Vectors

The 16 vectors are divided unequally among the eight levels. For example, vector
12 belongs to level 2, while level 3 contains vectors 0, 2, 4, and 6.

The vector number is used to generate the address of a particular interrupt servic-
ing routine; therefore all interrupts using the same vector must use the same inter-
rupt handling routine.

Levels

PS014602-0103

Levels provide the top level of priority assignment. While the sources and vectors
are hardwired within each level, the priorities of the levels can be changed by
using the Interrupt Priority register (see Figure 15 for bit details).

If more than one interrupt source is active, the source from the highest priority
level is serviced first. If both sources are from the same level, the source with the
lowest vector has priority. For example, if the UART Receive Data bit and UART
Parity Error bit are both active, the UART Parity Error bit is serviced first because
it is vector 16, and UART receive data is vector 20.

INTERRUPTS
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addresses to high addresses in the register file, use PUSHUI and POPUD. For a

stack that grows from high addresses to low addresses in data memory, use LDEI
for pop and LDEPD for push.

COUNTER/TIMERS

DMA

PS014602-0103

The Super8 has two identical independently programmable 16-bit counter/timers
that can be cascaded to produce a single 32-bit counter. They can be used to
count external events, or they can obtain their input internally. The internal input is
obtained by dividing the crystal frequency by four.

The counter/timers can be set to count up or down, by software or external events.
They can be set for single or continuous cycle counting, and they can be set with
a bi-value option, where two preset time constants alternate in loading the counter
each time it reaches zero. This can be used to produce an output pulse train with
a variable duty cycle.

The counter/timers can also be programmed to capture the count value at an
external event or generate an interrupt whenever the count reaches zero. They
can be turned on and off in response to external events by using a gate and/or a
trigger option. The gate option enables counts only when the gate line is Low; the
trigger option turns on the counter after a transient High. The gate and trigger
options used together cause the counter/timer to work in gate mode after initially
being triggered.

The control and status register bits for the counter/timers are shown in Figure 7.

The Super8 features an on-chip Direct Memory Access (DMA) channel to provide
high bandwidth data transmission capabilities. The DMA channel can be used by

the UART receiver, UART transmitter, or handshake channel 0. Data can be trans-
ferred between the peripheral and contiguous locations in either the register file or
external data memory. A 16-bit count register determines the number of transac-

tions to be performed; an interrupt can be generated when the count is exhausted.
DMA transfers to or from the register file require six CPU clock cycles; DMA trans-
fers to or from external memory take ten CPU clock cycles, excluding wait states.

COUNTER/TIMERS
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E MAXIMUM RATINGS
Voltage on all pins with respect to ground -0.3Vtot7.0V
Ambient Operating Temperature See Ordering Information
Storage Temperature -65°Cto+ 150 °C

Stresses greater than these may cause permanent damage to the device. This is
a stress rating only; operation of the device under conditions more severe than

those listed for operating conditions may cause permanent damage to the device.
Exposure to absolute maximum ratings for extended periods may also cause per-

manent damage.

STANDARD TEST CONDITIONS

PS014602-0103

Figure 21 shows the setup for standard test conditions. All voltages are refer-
enced to ground, and positive current flows into the reference pin.

Standard conditions are:

® +475V<VCC<+525V
®* GND=0V

®* 0°C<TA<+70°C

+5V
1K
FROM OUTPUT |
UNDER TEST |
400
150pF —— WA —

TEST LOAD (FOR ALL PINS)

Figure 21.Standard Test Load

ABSOLUTE MAXIMUM RATINGS
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DATA IN

DAV IN

Figure 23.Strobed Mode

AC CHARACTERISTICS (20 MHz)
Input Handshake

Table 24.AC Characteristics (20 MHz) Input Handshake

Number Symbol Parameter Min Max Notes'+2
1 TsDI(DAV) Data In to Setup Time 0

2 TdDAVIf(RDY) DAV { Input to RDY { Delay 200 Note3

3 ThDI(RDY) Data In Hold Time from RDY 4 0

4 TWDAV DAV In Width 45

5 ThDI(DAV) Data In Hold Time from DAV 4 130

6 TdDAV(RDY) DAV 7 Input to RDY T Delay 100 Note*

7 TdRDYf(DAV)  RDY | Output to DAV T Delay 0

. Times are preliminary and subject to change.

. Times given are in ns.

. Standard Test Load

. This time assumes user program reads data before DAV Input goes high. RDY does not go high before data is read.

AW N —

PS014602-0103 AC CHARACTERISTICS (20 MHz)
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AC CHARACTERISTICS (12 MHz)
Read /Write
Table 26.AC Characteristics (12 MHz) Read/Write
Normal Extended
Timing Timing

Number  Symbol Parameter Min Max Min Max Notes'?
1 TdA(AS) Address Valid to AS T Delay 35 115

2 TdAS(A) AS T to Address Float Delay 65 150

3 TdAS(DR)  AS T to Read Data Required Valid 270 600  Note3
4 TWAS AS Low Width 65 150

5 TdA(DS) Address Float to DS | 20 20

6a TWDS(Read) DS (Read) Low Width 225 470 Note®
6b TwDS(Write) DS (Write) Low Width 130 295 1 Note?
7 TdDS(DR) DS | to Read Data Required Valid 180 420  Note®
8 ThDS(DR) Read Data to DS T Hold Time 0 0

9 TdDS(A) DS 1 to Address Active Delay 50 135

10 TdDS(AS) DS Tto AS | Delay 60 145

11 TdDO(DS) Write Data Valid to DS (Write) 4 Delay 35 115

12 TdAS(W) AS T to Wait Delay 220 600  Note?
13 ThDS(W) DS 7 to Wait Hold Time 0 0

14 TdRW(AS)  R/W Valid to AS T Delay 50 135

1. All times are in ns and are for 12 MHz input frequency.
2. Timings are preliminary and subject to change

3.) Wait states add 167 ns to these times.

4.) Auto-wait states add 167 ns to this time..

PS014602-0103 AC CHARACTERISTICS (12 MHz)

51



CMOS Super8 ROMless MCU
Product Specification

=
L4 ]| 55
ZiLOG
SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
A1 0.38 0.81 015 032
A2 3.68 4,19 145 165
B 0.38 0.53 015 021
" » B1 1.02 1.52 .040 .060
e e e 0 e e e e e e e e e e e e e e e e e c 0.23 0.38 009 015
T D 61.98 62.74 2.440 2,470
£ 15.24 15.75 .600 620
> £l £l 13,72 14.22 940 560
] 2.54 BSC 100 BSC
eA 15.49 16.76 610 .660
\TH_H_H_H_H_H_H_H_H_H_luuu\_H_H_H_H_luuuu\EI L 318 381 125 150
Q1 1.52 1.91 .060 .075
0 S 1.52 2.29 .060 .090

CONTROLLING DIMENSIONS : INCH

T
/]

1

Figure 29.48-Pin DIP

PS014602-0103 Packaging Information



