PRODUCT SPECIFICATION

286C93

CMOS Z8® MULTIPLY/DIVIDE
MICROCONTROLLER

FEATURES

m  Complete Microcontroller, up to 24 I/O lines, and up to
64 Kbytes of Addressable External Space each for
Program and Data Memory.

B 16 x 16-Bit Hardwired Multiplier with 32-Bit Product in
17 Clock Cycles.

W 32 x 16-Bit Hardwired Divider with 16-Bit Quotient and
16-Bit Remainder in 20 Clock Cycles.

W 256-ByteRegisterFile, Including 236 General-Purpose
Registers, up to Three /O Port Registers, and 16
Status and Control Registers.

W 17-Byte Expanded Register File, Including Two
General-Purpose Registers and 15 Status and Control
Registers.

B Two 16-Bit Counter Timers with 6-Bit Prescalers.

B Two Low Power Standby Modes, STOP and HALT

B On-Chip Oscillator that Accepts Crystal or External
Clock Drive.

W Vectored, Priority Interrupts for 1/0, Counter/Timers
and UART.

W Three 16-Bit Counter/Timers with 4-Bit Prescaler, One
Capture Register and a Fast Decrement Mode.

B Register Pointer for Short, Fast Instructions that cann
Access Any One of the 16 Working Register Groups.

B Additional Emulation Signals SCLK, IACK, and /SYNC
are Made Available.

B Full-Duplex UART
B 3.3V £10% Operation at 25 MHz

B 5.0V £10% Operation at 20, 25, and 33 MHz

GENERAL DESCRIPTION

The Z86C93 is a CMOS ROMIess Z8%® microcontroller
enhanced with a hardwired 16-bit x 16-bit multiplier and
32-bit/16-bitdivider and three 16-bit counter timers (Figure
1). A capture register and a fast decrement mode is also
provided. It is offered in 40-pin DIP, 44-pin PLCC, 44-pin
QFP, and 48-pin VQFP (Figures 2, 3, 4, 5, and 6). Besides
the four additional signals (SCLK, {ACK, /SYNC, and
/WAIT), the ZBBCS3 is compatible with the Z86C91, yet it
offers a much more powerful mathematical capability.

The Z86C93 provides up to 16 output address lines
permitting anaddress space of up to 64 Kbytes of dataand
program memory each. Eight address outputs (AD7-ADQ)

are provided by a multiplexed, 8-bit, Address/Data bus.
The remaining eight bits can be provided by the software
configuration of Port 0 to output address bits A15-A8.

Notes:
All Signals with a preceding front slash, "", are active Low, e.g.,
B//W (WORD is active Low); /B/W (BYTE is active Low, only).

Power connections follow conventional descriptions below:
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GENERAL DESCRIPTION (Continued)

There are 256 registers located on-chip and organized as
236 general-purpose registers, 16 control and status reg-
isters, and four 1/O port registers. The register file can be
divided into 16 groups of 16 working registers each.
Configuration of the registers in this manner allows the use
of short format instructions; in addition, any of the indi-

vidual registers can be accessed directly. There are an
additional 17 registers implemented in the Expanded
Register File in Banks D and E. Two of the registers may be
used as general-purpose registers, while 15 registers
supply the data and control functions for the Multiply/
Divide Unit and Counter/Timer blocks.
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Figure 1. Functional Block Diagram
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PIN DESCRIPTION
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Figure 2. Z86C93 Pin Functions
vedt ~ wles Table 1. 40-Pin DIP Pin Identification
xTa2 [ 2 39 [ P31 Pin# Symbol Function Direction
xtat [ 3 % [ per 1 Voo Power Supply Input
P37 ] 4 a7z [J p2s 2 XTAL1  Crystal, Oscillator Clock  Input
P30 [ s 3 [] p2s 3 XTAL2  Crystal, Oscillator Clock  Output
4 P37 Port 3, Pin 7 Output
/RESET [] 6 35 [ P24
rw [ 7 3 [ p23 5 P30 Port 3, Pin 0 Input
DS 8 pop 6 /RESET Reset Input
0 3 [ 7 RIW  ReadMrite Output
ms o 286C03 s [ p21 8 /DS Data Strobe Output
Pas [ 10 Tpp 81 [ P20 9 /AS  Address Strobe Output
ano [ 11 % [ pss 10 P35 Port 3, Pin 5 Output
pa2 [] 12 29 [] paa 11 GND Ground Input
poo [] 13 28 [ P17 12 P32 Port 3, Pin 2 Input
Po1 [] 14 27 [ P16 13-20 P0OO-PO7 Port0, Pins 0,1,2,3,4,5,6,7 InfOutput
21-28 P10-P17 Port 1, Pins 0,1,2,3,4,5,6,7 InfOutput
Po2 [] 15 2 11 P15 20 P34  Port3,Pin4 Output
Po3 [] 16 25 [1 P14 30 P33 Port 3, Pin 3 Input
24
Po+ [ 17 [ P13 31-38 P20-P27 Port2, Pins 0,1,2.3,4.5,6,7 InfOutput
pos [] 18 23 [] P12 39 P31 Port 3, Pin 1 Input
ros [] 19 22 ] et 40 P36 Port 3, Pin 6 Output
Po7 [] 20 21 [J P10
Figure 3. 40-Pin DIP Assignments
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PIN DESCRIPTION (Continued)
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/RESETQ 7 3% 1 N/C or /IWAIT

rRwWQ 8 38 [] P24
os ¢ 37 1 P23
/AS[ 10 36 [] P22
p3s[] N 786C93 35 [1 P21
GND [ 12 MCU 34 [ P20
P3z2[] 13 33 [] P33
Poo [} 14 32 [1 P34
Po1q 15 31 [J P17
Po2[} 18 30 [] P16
IACK [ 17 29 ] P15

18 19 20 21 22 23 24 25 26 27 28

Figure 4. 44-Pin PLCC Pin Assignments

Table 2. 44-Pin PLCC Pin identification

No Symbol Function Direction No Symbol Function Direction
1 Vee Power Supply Input 14-16 PO0-PO2 Port 0, Pins 0,1,2 In/Output
2 XTAL2 Crystal, Osc. Clock Output 17 IACK int. Acknowledge Output
3 XTAL1 Crystal, Osc. Clock Input 18-22 PQ3-PO7 Port0, Pins 3,4,56,6,7 In/Output
4 P37 Port 3, Pin 7 Qutput 23-27 P10-P14 Port 1, Pins 0,1,2,3,4 In/Output
5 P30 Port 3, Pin 0 Input 28 /SYNC Synchronize Pin Qutput
6 SCLK System Clock Output 29-31 P15-P17 Port 1 Pins 5,6,7 In/Output
7 /RESET  Reset Input 32 P34 Port 3, Pin 4 Output
8 R/W Read/Write Output 33 P33 Port 3, Pin 3 Input
9 /DS Data Strobe Output 34-38 P20-P24 Port2Pins 0,1,2,3,4 In/Qutput
10 /AS Address Strobe Output 39 N/C Not Connected (20 MHz) Input
11 P35 Port 3, Pin 5 Output MWAIT WAIT (25 or 33 MHz) Input
12 GND Ground Input 40-42 P25-P27 Port 2, Pins 5,6,7 in/Output
13 P32 Port 3, Pin 2 Input 43 P31 Port 3, Pin 1 Input

44 P36 Port 3, Pin 6 Output
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Figure 5. 44-Pin QFP Pin Assignments
Table 3. 44-Pin QFP Pin Identification
No Symbol Function Direction No Symbol Function Direction
1 /RESET  Reset input 26 P34 Port 3, Pin 4 Output
2 R//W Read/Write Output 27 P33 Port 3, Pin 3 Input
3 /DS Data Strobe Output 28-32 P20-P24 Port 2, Pins 0,1,2,3,4 In/Output
4 /AS Address Strobe Output 33 N/C Not Connected (20 MHz) Input
- /WAIT WAIT (25 or 33 MHz) Input
5 P35 Port 3, Pin 5 Input
6 GND Ground Input 34-36 P25-P27 Port 2, Pins 5,6,7 in/Output
7 P32 Port 3, Pin 2 Input 37 P31 Port 3, Pin 1 Input
8-10 PO0-PO2 PortQ, Pins 0,1,2 In/Output 38 P36 Port3, Pin 6 Output
39 Veo Power Supply Input
1 IACK Int. Acknowledge Output 40 XTAL2  Crystal, Osc. Clock Output
12-16 P03-PO7 Port 0, Pins 3,4,5,6,7 In/Output
17-21  P10-P14 Port 1, Pins 0,1,2,3,4 In/Output 41 XTAL1 Crystal, Osc. Clock Input
22 /SYNC Synchronize Pin Output 42 P37 Port 3, Pin 7 Output
23-25 P15-P17 Port 1, Pins 5,6,7 In/Output 43 P30 Port 3, Pin 0 Input
44 SCLK System Clock Output
2-5
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Figure 6. 48-Pin VQFP Pin Assignments
Table 4. 48-Pin VQFP Pin Identification
No  Symbol Function Direction No  Symbol Function Direction
1 N/C Not Connected Input 25 N/C Not Connected Input
2 /RESET  Reset Input 26-28 P15-P17 Port1, Pins 5,6,7 In/Output
3 R/W Read/Write Output 29 P34 Port 3, Pin 4 Output
4 /DS Data Strobe Output 30 P33 Port 3, Pin 33 Input
5 JAS Address Strobe Output 31-35 P20-P24 Port 2, Pins 0,1,2,34 In/Output
6 P35 Port 3, Pin 5 Input 36 N/C Not Connected (20 MHz) Input
7 GND Ground Input WAIT WAIT (25 or 33 MHz) Input
8 P32 Port 3, Pin 2 Input 37-39 P25-P27 Port2, Pins 5,6,7 In/Output
9-11  P00-PO2 Port0, Pins 3,4,5,6 InfOutput 40 P31 Port 3, Pin 1 Input
12 IACK Int. Acknowledge Output 41 P36 Port 3, Pin 6 Output
42 N/C Not Connected Input
13-16 P03-P06 Port 0, Pins 3,4,5,6 in/Output
17 N/C Not Connected Input 43 Ve Power Supply Input
18 PO7 Port 0, Pin 7 in/Output 44 XTAL2 Crystal, Osc. Clock Output
19-23 P10-P14 Port1,Pins0,1,234 InfOutput 45 XTAL1  Crystal, Osc. Clock Input
24 /SYNC  Synchronize Pin Output 46 P37 Port 3, Pin 7 Output
47 P30 Port 3, Pin 0 Input
48 SCLK System Clock Output
2-6
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PIN FUNCTIONS

/DS (output, active Low). Data Strobe is activated once for
each external memory transfer. For a READ operation,
data must be available prior to the trailing edge of /DS. For
WRITE operations, the falling edge of /DS indicates that
output data is valid.

/AS (output, active Low). Address Strobe is pulsed once at
the beginning of each machine cycle. Address output is
through Port 1 for all external programs. When /RESET is
asserted, /AS toggles. Memory address transters are valid
at the trailing edge of /AS.

XTAL1, XTAL2 Crystal 1, Crystal 2(time-based input and
output, respectively). These pins connect a parallel-
resonant crystal, ceramic resonator, LC, or any external
single-phase clock to the on-chip oscillator and buffer.

R//W (output, read High/write Low). The Read/Write signal
is Low when the MCU is writing to the external program or
data memory. It is High when the MCU is reading from the
external program or data memory.

IRESET (input, active Low). To avoid asynchronous and
noisy reset problems, the Z86C93 is equipped with a reset
filter of four external clocks (4TpC). If the external /RESET
signal is less than 4TpC in duration, no reset occurs.

On the fifth clock after the /RESET is detected, an internal
RST signalis latched and held for aninternal register count
of 18 external clocks, or for the duration of the external
/RESET, whichever is longer. During the reset cycle, /DS is
held active Low while /AS cycles at arate of 2TpC. When
/RESET is deactivated, program execution begins at loca-
tion O0OCH. Reset time must be held Low for 50 ms or until
V. is stable, whichever is longer.

SCLK System Clock (output). The internal system clock is
available atthis pin. Available inthe PLCC, QFP, and VQFP
packages only.

IACK Interrupt Acknowledge (output, active High). This
output, when High, indicates that the Z86C93 is in an
interrupt cycle. Available in the PLCC, QFP, and VQFP
packages only.

ISYNC (output, active Low). This signal indicates the last
clock cycle of the currently executing instruction. Avail-
able in the PLCC, QFP, and VQFP packages only.

IWAIT (input, active Low). Introduces asynchronous wait
states into the external memory fetch cycle. When this
input goes Low during an external memory access, the
Z86C93 freezes the fetch cycle until this pin goes High.
This pin is sampled after /DS goes Low; should be pulled
up if not used. Available in the 25 MHz and 33 MHz devices
only.

Port 0 (P07-PQ0). Port 0 is an 8-bit, nibble programmable,
bidirectional, TTL compatible port. These eight I/O lines
can be configured under software control as a nibble 1/O
port, or as an address portforinterfacing externalmemory.
When used as an |/O port, Port 0 may be placed under
handshake control. In this configuration, Port 3, lines P32
and P35 are used as the handshake control /DAVO and
RDYO (Data Available and Ready). Handshake signal
assignment is dictated by the I/O direction of the upper
nibble PO7-P04. The lower nibble must have the same
direction as the upper nibble to be under handshake
control.

For external memory references, Port O can provide ad-
dress bits A11-A8 (lower nibble) or A15-A8 (lower and
upper nibble) depending on the required address space.
If the address range requires 12 bits or less, the upper
nibble of Port 0 can be programmed independently as /O
while the lower nibble is used for addressing. If one or both
nibbles are needed for /O operation, they must be config-
ured by writing to the Port 0 Mode register.

After a hardware reset, Port 0 lines are defined as address
lines A15-A8, and extended timing is set to accommodate
slow memory access. The initialization routine caninclude
reconfiguration to eliminate this extended timing mode
(Figure 7). The /OEN (Output Enable) signal in Figure 7 is
an internal signal.

The Auto Latch on Port O puts valid CMOS levels on all
CMOS inputs which are not externally driven. Whether this
levelis O or 1, cannot be determined. A valid CMOS level,
rather than a floating node, reduces excessive supply
current flow in the input buffer.

PoweredHCmirl{tédlinglgzlgrﬁl-Li@B 0L4Blrdas W

2-7




286C93
!!E MuLmirLy/Divioe MCU

PIN FUNCTIONS (Continued)

-
==
KD

< } Handshake Controls

Port 0 (/O)

/DAVO and RDYO
(P32 and P35)

P> D—4

PAD
QOut ]
TTL Level Shifter
In 1

_OM_ Auto Latch

R = 500 KQ

Figure 7. Port 0 Configuration
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Port1(P17-P10). Port 1 is an 8-bit, TTL compatible port. It if more than 256 external locations are required, Port 0
has multiplexed Address (A7-A0) and Data (D7-D0) ports  must output the additional lines.
for interfacing external memory (Figure 8).

Port 1
(AD7-ADO})

Z86C93
MCcu

RS B

PAD

Qut j

TTL Level Shifter

In /1
N

0 Q | O < | Auto Latch

R = 500 KQ

Figure 8. Port 1 Configuration
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PIN FUNCTIONS (Continued)

Port 2 (P27-P20). Port 2 is an 8-bit, bit programmable,
bidirectional, TTL compatible port. Each of these eight /O
lines can be independently programmed as an input or
output or globally as an open-drain output. Port 2 is always
available for |/O operation. When used as an /O port, Port
2 is placed under handshake control. In this configuration,
Port 3 lines P31and P36 are used as the handshake control
lines /DAV2 and RDY2. The handshake signal assignment

for Port 3 lines P31 and P36 is dictated by the direction
(input or output) assigned to P27 (Figure 9).

The Auto Latch on Port 2 puts valid CMOS levels on all
CMOS inputs which are not externally driven. Whether this
level is 0 or 1, cannot be determined. A valid CMOS level,
rather than a floating node, reduces excessive supply
current flow in the input buffer.

Z86C93
MCU

T

Handshake Controls
/DAV2 and RDY2

Port 2 (I/0)

(P31 and P36)

Open-Drain
R —Pa
PAD
Out ]
TTL Leve! Shifter
In A
Auto Latch

—og—o<}—

R = 500 KQ

Figure 9. Port 2 Configuration
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Port 3 (P37-P30). Port 3 is an 8-bit, TTL compatible four  output ports. Port 3 pins P30 and P37 when used as serial
fixed input and four fixed output ports. These eight [/Otines  1/O, are programmed as serial in and serial out, respec-
have four fixed (P33-P30) input and four fixed (P37-P34) tively (Figure 10 and Table 5).

Z86C93 Port 3
MCU —> (/0 or Control)

OEN Dc : I
PAD
Out )
TTL Leve! Shifter
Port 3 Output Configuration PAD
In 1
N
:] < I Auto Latch
R =500 KQ
Port 3 Input Confliguration
Figure 10. Port 3 Configuration
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PIN FUNCTIONS (Continued)

Table 5. Port 3 Pin Assignments

Pin# [e] CTC1 Int. POHS P2HS UART Ext.
P30 in IRQ3 Serial In

P31 In Ty IRQ2 DR

P32 In IRQO DR

P33 In IRQ1

P34 Out DM
P35 Out R/D

P36 out Tour R/D

P37 Out Serial Out

Port 3 is configured under software control to provide the
following control functions: handshake for Ports 0 and 2
(/DAV and RDY); four external interrupt request signals
(IRQO-IRQ3Y); timer input and output signals (T, and Ty ;).
and Data Memory Select (/DM).

Port 3 lines P30 and P37 can be programmed as serial
1/0 lines for full-duplex serial asynchronous receiver/trans-
mitter operation. The bit rate is controlled by the Counter/
TimerO.

The Z86C23 automatically adds a start bitand two stop bits
to transmitted data (Figure 11). Odd parity is also available
as an option. Eight data bits are always transmitted,

Transmitted Data (No Parity)
|splsp|m|oslos|o4|Da|02|m [oo]sr]

I— Start Bit

Eight Data Bits

Two Stop Bits

Transmitted Data (With Parity}
|sp|sp] P Jos|os|o4]pa]oz|orfoo]sT]

I— Start Bit

Seven Data Bits

Odd Parity
Two Stop Bits

regardless of parity selection. if parity is enabled, the
eighth bit is the odd parity bit. An interrupt request (IRQ4)
is generated on all transmitted characters.

Received data must have a start bit, eight data bits and at
least one stop bit. If parity is on, bit 7 of the received data
is replaced by a parity error flag. Received characters
generate the IRQ3 interrupt request.

The Auto Latch on Port 3 puts a valid CMOS level on all
CMOS inputs that are not externally driven. Whether this
level is zero or one, cannot be determined. A valid CMOS
level rather than a floating node reduces excessive supply
current flow in the input buffer.

Received Data (No Parity)
| sp|o7]os|os | o4 ]3] p2fo1] o] sT)
|— Start Bit

Eight Data Bits
One Stop Bit

Received Data (With Parity)
[sp] P {os|os|os]|ps]p2fo1]oofst]

L Start Bit

Seven Data Bits

Parity Error Flag
Ons Stop Bit

Figure 11. Serial Data Formats
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ADDRESS SPACE

Program Memory. The Z86C93 can address up to 64
Kbytes of external program memory. Program execution
begins at external location 000CH after a reset.

Data Memory. The Z96C93 can address up to 64 Kbytes
of external datamemory. External datamemory isincluded
with, or separated from, the external program memory
space. /OM, an optional I/O function that can be pro-
grammed to appear on P34 is used to distinguish between
data and program memory space (Figure 12). The state of
the /DM signal is controlled by the type instruction being
executed. An LDC opcode references PROGRAM (/DM
inactive) memory, and an LDE instruction references DATA
(/DM active Low) memory.

Expanded Register File. The register file has been ex-
panded to aliow for additional system control registers,
and for mapping of additional peripheral devices along
with 1/0 ports into the register address area (Figure 13).
The Z8 register address space RO through R15 has now
beenimplemented as 16 groups of 16 registers per group.
These register groups are known as the ERF (Expanded
Register File). Bits 7-4 of register RP select the working
register group. Bits 3-0 of register RP select the expanded
register group (Figure 14). The registers that are used in
the multiply/divide unit reside in the Expanded Register
File at Bank E and those for the additional timer control
words reside in Bank D. The rest of the Expanded Register
is not physically implemented and is open for future
expansion,

Register File. The Register File consists of four /O port
registers, 236 general-purpose registers and 16 control
and statusregisters. The instructions can access registers
directly or indirectly through an 8-bit address field. The
Z86C33 also allows short 4-bit register addressing using
the Register Pointer (Figure 15). In the 4-bit mode,
the Register File is divided into 16 working register
groups, each occupying 16 continuous locations. The
Register Pointer addresses the starting location of the
active working-register group.

Note: Register Group EO-EF can only be accessed through
working registers and indirect addressing modes.

Stack. The Z86C93 has a 16-bit Stack Pointer (R254-
R255), used for external stack, that resides anywhere
in the data memory. An 8-bit Stack Pointer (R255) is used
for the internal stack that resides within the 236 general-
purpose registers (R4-R239). The high byte of the Stack
Pointer (SPH, Bits 8-15) can be used as a general-purpose
register when using internal stack only.

65535
Program Data
Memory Memory
Location of
First Byte of
Instruction
Executed S mmm e mma o
After RESET 12 i
1 ]
10 IRQ5
Interrupt 9 | — IRQ4 —
Vector
(Lower Byte)
Interrupt
Vector
{Upper Byte)
— IRQO —

Figure 12. Program and Data Memory Configuration
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ADDRESS SPACE (Continued)

Z8 STANDARD CONTROL REGISTERS
RESET CONDITION

[o7]os] 05 o4] 03] b2| 01| oo

REGISTER
FF SPL ulujujujuju]u]vy
FE SPH vlulujujujujulu
REGISTER POINTER o AP yjululujujuiuiy
ITI5|5I4I3|2I1M FC FLAGS Ulujujujujujulu
B IMR olujujujujujuijvu
ool I W< < CS— ofeleleTofole
F9 IPR ujujujujurjujuju
F8 POIM iJ1jp1]1joj1 1]
F7 P3M ojojojojojojojo
" Fe P2M IR REREBEENEE A
* F5 PRECO vlujujujujuju]o
F4 TO ulu{ujujvjuju|u
F3 PRE1 ulujuju|ujujolo
28 Reg. File™
F2 T vjujujujujujuju
:; F1 TMR alojojojejojo|o
| Fo SI0 ulululufujulufu
EXPANDED REG. BANK (E)
REGISTER RESET CONDITION
{E} 15 GPR vjuJulujujuluju
‘ {E) 14 GPR vjulujujulujuju
{E)13-7 Reserved
7F {E) 6 MDCON 1{o)oJu]u|u|aifo
E)5 MRAEGS vjujufujululu]ju
(E) 4 MREG4 ylujujujujutulvu
(E) 3 MREG3 vlulu|uvjujujulu
€2 MREG2 ulufujujujuju|u
E)1 MREG1 ulujujujujujui]u
(334 MREGO vjululujujujutu
oF EXPANDED REG. BANK (D)
® REGISTER RESET CONDITION
(D) @ T2CAPL vjujujujujuluju
D)8 T2CAPH Jylujujujujujulu
o7 T2L Jgjuvjuvjujlujulu]u
D)6 T2H vljuvjujujujuju]u
(%] Reserved
D)4 TOH ulufululufjuluju
{D)3 T2PRE vjulujufojulo]jo
0)2 TIH ujujujujujujulu
(D)1 T2TMR ujotjujojlojojojo
(D)o Reserved
p = Unknown
A VZ"!;';.L ?:1 gﬁr-;o V;I;hRae’Z‘l'ls'gf Mode Recovery EXPANDED REG. BANK (0)
** = All addresses are In haxadecimal
REGISTER RESET CONDITION
(0) 03 P3 1111 Jujujulu
(0) 02 P2 vjujujulujujulu
(0) 01 Reserved
(0) 00 PO vjujujujujujulu

Figure 13. Register File
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R253 RP
| 7] 6] o5 04| D3] 02| D1] 00|

|— Expanded Register Bank

Working Register Group

Figure 14. Register Pointer Register

| 7 s 15 r4| B r2rt 0 R253
(Register Pointer)
The upper nibble of the register file address
provided by the register pointer specifies
the active working-register group.
FF
— R15to RO
Fo
o v .
.
.
- . The lower nibble
. of the register
. ™ file address
—— R Sgecmed Véorklng -af—4— provided by the
egister Group instruction points
2F to the specified
T register.
20
1F
- Register Group 1 R15to RO
10
OF )
Register Group 0 R15 to R4
/O Ponts R3 to RO
00
Figure 15. Register Pointer
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FUNCTIONAL DESCRIPTION
Multiply/Divide Unit

The Multiply/Divide unit describes the basic features, face is register addressing. In other words, all of the
implementation details of the interface betweentheZ8and  operands are in the respective registers before a multipli-

the multiply/divide unit. cation/division can start.
Basic features: Register Mapping. The registers used in the multiply/
divide unit are mapped onto the expanded register file in
® 16 x 16-bit multiply with 32-bit product Bank E. The exact register locations used are shown
below.
W 32 x 16-bit divide with 16-hit quotient
and 16-bit remainder Register Address
® Unsigned integer data format MREGO (E) 00
MREG1 (E) O1
B Simple interface to Z8%® MREG2 (E)02 |
MREG3 (E) 03
Interface to Z8. The following is a brief description of the
register mapping in the multiply/divide unit and its MREG4 (E)04
interface to the Z8 (Figure 16). MREGS (E) 05
MDCON (E) 08
The multiply/divide unitis interfaced like a peripheral. The GPR (E)14
only addressing mode available with the peripheral inter- GPR (E)15
S 1 (®ooH ®oH H ©®on (E) 05H
a  K=> L] [——]
CTL (Eyo2H (E)03H
16 l I I—]Lm 16 Bits
A
cn Addr
16 l Hm
(E) 06H AN \N/
CTL Shifter + MUX
Control Laa Bits

Figure 16. Multiply/Divide Unit Block Diagram

216 B 4850429 0001410 L33 WM
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Register Allocation. The following is the register alloca-
tion during multiplication.

The following is the register allocation during division.

Register Allocation
Register Allocation X - —

High byte of high word of dividend MREGO
Muttiplier high byte MREG2 Low byte of high word of dividend MREG1
Multiplier low byte MREG3 High byte of low word of dividend MREG2
Multiplicand high byte MREG4 Low byte of low word of dividend MREG3
Multiplicand low byte MREGS5 High byte of divisor MREG4
Result high byte of high word MREGO Low byte of divisor MREG5
Result low byte of high word MREG1 High byte of remainder MREGO
Result high byte of low word MREG2 Low byte of remainder MREG1
Result low byte of low word MREG3 High byte of quotient MREG2
Multiply/Divide Control register MDCON Low byte of quotient MREGS

Multiply/Divide Control register MDCON

MDCON (E) 06
{o7] o8| s p4] D3| 02| 01 Do

|— Divide by Zero Error (Read Only)

0 =No Error
1= Errar

Division Overflow {Read Only}
0 = No Overflow
1 = Overflow

Reserved (Must be 0)

Function Selection

00 = NOP

01 = Division Select

10 = Multiplication Select
11 =NOP

Handshake Bit
0 = Data Register Load & Begin Operation {Write)
1 = Operation Completed (Read)

Figure 17. Multiply/Divide Control Register (MDCON)

Control Register. The MDCON (Multiply/Divide Control
Register) is used to interface with the multiply/divide unit
(Figure 16). Specific functions of various bits in the control
register are given below.

DONE Bit (D7). This bit is a handshake bit between the
math unit and the external world. On power-up, this bit is
set to 1 to indicate that the math unit has completed
the previous operation and is ready to perform the next
operation.

Before starting a new multiply/divide operation, this bit
should be reset to O by the processor/programmer. This
indicates that all the data registers have been loaded and
the math unit can now begin a multiply/divide operation,

During the process of multiplication or division, this bit is
write-protected. Once the math unit completes its opera-
tion it sets this bit to indicate the completion of operation.
The processor/programmer can then read the result.

MULSL Multiply Select(D6). i this bitis setto 1, it indicates
amultiply operation directive. Like the DONE bit, this bit is
also write-protected during math unit operation and is
reset to O by the math unit upon starting of the multiply/
divide operation.

DIVSL Division Select (D5). Similar to D6, D5 starts a
division operation.

D4-D2. Reserved.

BN 4850429 000L4LL 574 W
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FUNCTIONAL DESCRIPTION (Continued)

DIVOVF Division Overflow (D1). This bit indicates an
overflow during the division process. Division overflow
occurs when the high word of the dividend is greater than
or equal to the divisor. This bit is read only. When setto 1,
it indicates overflow error.

DIVZR Division by Zero(D0). When set to 1, this indicates
an error of division by 0. This bit is read only.

Example: Upon reset, the status of the MDCON register
is 100uuuQ0b (D7 to DO).

u = Undefined
x = Irrelevant
b = Binary

if multiplication operation is desired, the MDCON register
is set to 010xxxxxb.

If the MDCON register is READ during multiplication, it
would have a value of 000uuuQ0b.

Upon completion of multiplication, the result ofthe MDCON
register is 100uuu00b.

If division operation is desired, the MDCON register is set
to 001 xooxxb.

During division operation, the register would contain
000uu??b (? - value depends on the DIVIDEND, DIVISOR).

Upon completion of division operation, the MDCON regis-
ter contains 100uuu??b.

Note that once the multiplication/division operation starts,
all data registers (MREG5 through MREGO) are write-
protected and so are the writable bits of the MDCON
register. The write protection is released once the math
unit operation is complete. However, the registers may be
read at any time.

A multiplication sequence wouid look like:

1. Load multiplier and multiplicang.

2. Load MDCON register to start multiply operation.

3. Wait for the DONE bit of the MDCON register to be
set to 1 and then read results.

Note that while the multiply/divide operation is in progress,
the programmer can use the Z8 to do other things. Also,
since the multiplication/division takes a fixed number of
cycles, he can start reading the results before the DONE
bit is set.

During a division operation, the error flag bits are set at the
beginning of the division operation which means the flag
bits can be checked by the Z8 while the division operation
is being done.

The two general purpose registers can be used as scratch
pad registers or as external datamemory address pointers
during an LDE instruction. MREGO through MREGS, if not
used for multiplication or division, can be used as generat
purpose registers.

Performance of Multiplication. The actual multiplication
takes 17 internal clock cycles. It is expected that the chip
would run at a 10 MHz internal clock frequency (external
clock divided-by-two). This results in an actual multiplica-
tion time (16 x 16-bit) of 1.7 us. If the time to load operands
and read results is included:

Number of internal clock cycles to load 5 registers: 30
Number of internal clock cycles to read 4 registers: 24

The total internal clock cycles to perform a multiplication is
71. This results in a net multiplication time of 7.1 ps. Note
that this would be the worst case. This assumes that all of
the operands are loaded from the external world as op-
posed to some of the operands being already in place as
aresult of a previous operation whose destination register
is one of the math unit registers.

Performance of Division. The actual division needs 20
internal clock cycles. This translates to 2.0 s for the actual
division at 10 MHz {internal clock speed). If the time to load
operands and read results is included:

Number of internal clock cycles to load operands: 42
Number of internal clock cycles to read results: 24

The total internal clock cycles to perform a division is 86.
This translates to 8.6 us at 10 MHz.

218 B 4850429 0001412 400 W
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Counter/Timers

This section describes the enhanced features of the counter/
timers (CTC) on the Z86C93. It contains the register
mapping of CTC registers and the bit functions of the newly
added Timer2 control register.

Inastandard Z8, there are two 8-bit programmable counter/
timers (TO and T1), each driven by its own 6-bit program-
mable prescaler. The T1 prescaler is driven by internal or
external clock sources; however, the TO prescaleris driven
by the internal clock only.

The B-bit prescalers divide the input frequency of the clock
source by any integer number from 1to 64. Each prescaler
drives its counter, which decrements the value (1 to 256)
that has been loaded into the counter. When the counter
reaches the end of the count, a timer interrupt request
IRQ4 (TO) or IRQ5 (T1), is generated.

The counters are programmed to start, stop, restart to
continue, or restart from the initial value. The counters can
also be programmed to stop upon reaching zero (single
pass mode) or to automatically reload the initial value and
continue counting {(modulo-n continuous mode).

The counters, but not the prescalers, are read at any time
without disturbing their value or count mode. The clock
source for T1 is user-definable and is either the internal
micropracessor clock divided by four, or an external signal
input through Port 3. The Timer Mode register configures
the externaltimer input (P31) as an external clock, a trigger
input that is retriggerable or non-retriggerable, or as a gate
input for the internal clock. The counterftimers are cas-
caded by connecting the TOoutput to the input of T1. Either
TO or T1 can be outputted through P36.

The following are the enhancements made to the counter/
timer block on the Z86C93 (Figure 18):

B TO counter length is extended to 16 bits. For example,
TO now has a 6-bit prescaler and 16-bit down counter.

B T1counterlength is extended to 16 bits. For example,
T1 now has a 6-bit prescaler and 16-bit down counter.

R A new counterftimer T2 is added. T2 has a 4-bit
prescaler and a 16-bit down counter with capture
register.

These three counters are cascadable as shown in Table 6.
The result is that T2 may be extendable to 32 bits and T1
extendable to 24 bits. Bits 1 and 0(CAS1 AND CASQ) of the
T2 Prescaler Register (PRE2) determine the counter length.

Table 6. Counter Length Configurations

CAS1 CASO TO ™
0 0 8 8 32
0 1 16 16 16
1 0 8 24 16
1 1 8 16 24

The controlling clock input to T2 is programmed to XTAL/
2 or XTAL/8 (only when T2 counter length is 16 bits), which
results in a resolution of 100 ns at an external XTAL clock
speed of 20 MHz,

B 4850429 D0OD01413 347 W
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FUNCTIONAL DESCRIPTION (Continued)

Capture Register. T2 has a 16-bit capture register asso-
ciated with T2 HIGH BYTE and T2 LOW BYTE registers.
The negative going transition on P33 enables the latching
of the current T2 value (16 bits) into the capture register.
The register mapping of the capture register is in Bank D
(Figure 13). Note that the negative transition on P33 is

capable of generating an interrupt. Also, the negative
transition on P33 always latches the current T2 value into
the capture register. There is no need for a control bit to
enable/disable the latching; the capture register is read
only.

— IRQ4
op | M . M
XTAL/S —] To 9P u TO High U J T80T 510 Clock
Low Byte X Byte op X
” P36
TOUT
XTAL/8 T4 op '\J Ti op |94 M T ouT
Extemglr Low Byte ) X High Byte X
L—— |RQ5
XTALB 2 T2 O M |r2gur
— . U 2 P35
or
XTAL/2 Low Byte High Byte X T20UT

Figure 18. Counter/Timer Block Diagram

Operation

Except for the programmable down counter length and
clock input, T2 is identical to TO.

TO and T1 retain all their features except that now they are
extendable interims of the down-counter length.

The output of T2, under program control, goes to an output
(P35). Also, the interrupt generated by T2 is ORed with the
interrupt request generated by P32. Note that the service
routine then has to poll the T2 flag bit and also clear it (bit
7 of T2 Timer Mode Register).

On power-up, T0 and T1 are configured in the 8-bit down
counter length mode (io be compatible with Z86C81) and
T2 is in the 32-bit mode with its output disabled (no
interrupt is generated and T2 output does not go to port
P35).

The UART uses TO for generating the bit clock. Thismeans,
while using UART, TO should be in 8-bit mode. So, while
using the UART there are only two independent timer/
counters.

The counters are configured in the following manner:

Timer Mode Byte

TO 8-bit Low Byte (TO)

TO 16-hit High Byte (T0) + Low Byte (T0)

T1 8-bit Low Byte (T1)

T1 16-bit High Byte (T1)+ Low Byte (T1)

T 24-bit High Byte (TO) + High Byte (T1)
+ Low Byte (T1)

T2 16-bit High Byte (T2) + Low Byte (T2)

T2 24-bit High Byte (TO) + High Byte (T2)
+ Low Byte (T2)

T2 32-bit High Byte (TO) + High Byte (T1)

+ High Byte (T2) + Low Byte (T2)

Note that the T2 interrupt is logically ORed with P32 to
generate IRQO.

2-20
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The T2 Timer Mode register is shown in Figure 19. Upon
reaching end of count, bit 7 of this register is set to one. This
bit is notreset in hardware and it has to be cleared by the
interrupt service routine.

T2 interrogates the state of the Count Mode Bit (D2) once
it has counted down 10 its zero value. T2 then makes the
decision to continue counting (Modulo-n Mode) or stop
(Single Pass Mode). Monitor this function if attempting to
medify the count mode prior to the end of count bit (D7)
being set.

T2 TMR (D) 01

|n7|oe|05|o4|03|02|01IDol

L

0 No Function
1 Load T2

0 Disable T2 Count
1 Enable T2 Count

Count Mode
0 T2 Singie Pass
1 T2ModuloN

Interrupt Enabled
0 Disable
1 Enable

T2 Qut (P35)
0 Disable
1 Enable

Reserved (Must be 0)

T2 CLOCK Source
0 XTAL/8
1 XTAL2

T2 End Of Count
0 Not EOC
1 EOC

Figure 19. T2 Timer Mode Register (T2)

The register map of the new CTC registers is shown in
Figure 13. TO high byte and T1 high byte are at the same
relative locations as their respective low bytes, but in a
different register bank.

The T2 Prescaler Register is shown in Figure 20. Bits 1 and

0 of this register control the various cascade modes of the
counters.

PRE2 (D) 03

ID7|DG|DS|D4IDS|DZID1IDDI

L

CTC Cascade Control Bits
TO T1 T2

00 8 8 32

01 16 16 16

10 8 24 18

1 8 16 24

Reserved (Must be 0)

Prescaler Modulo
(Range: 1 - 16 Decimal
01 - 00 Hex)

Figure 20. T2 Prescaler Register (PRE2)
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FUNCTIONAL DESCRIPTION (Continued)
Interrupts

The Z86C93 has six different interrupts from nine different
sources (Figure 21). The interrupts are maskable and
prioritized. The nine sources are divided as follows: four
sources are claimed by Port 3 lines P33-P30, one in Serial
Out, one in Serial In, and three in the counter/ftimers. The
Interrupt Mask Register globally or individually enables or
disables the six interrupt requests. When more than one
interrupt is pending, priorities are resolved by a program-
mable priority encoder that is controlled by the Interrupt
Priority register. All Z86C93 interrupts are vectored through
locations in the program memory. When an interrupt ma-
chine cycle is activated an interrupt request is granted.
Thus, this disables all of the subsequent interrupts, save
the Program Counter and Status Flags, and then branches
to the program memory vector location reserved for that
interrupt. This memory location and the next byte contain
the 16-bit address of the interrupt service routine for that
particular interrupt request.

To accommodate polled interrupt systems, interrupt in-
puts are masked and the Interrupt Request register is
polled to determine which of the interrupt requests need
service. Software initiated interrupts are supported by
setting the appropriate bitin the Interrupt Request Register
(IRQ).

Internal interrupt requests are sampled on the falling edge
of the last cycie of every instruction. The interrupt request
must be valid 5TpC before the falling edge of the last clock
cycle of the currently executing instruction.

When the device samples a valid interrupt request, the
next 48 (external) clock cycles are used to prioritize the
interrupt, and push the two PC bytes and the FLAG register
onthe stack. The following nine cycles are used tofetch the
interrupt vector from external memory. The first byte of the
interrupt service routine is fetched beginning on the 58th
TpC cycle following the internal sample point, which cor-
responds to the 63rd TpC cycle following the external
interrupt sample point.

{RQO IRQ2
IRQ1,3,4,5 *
Interrupt
Edge ——|RQ (D6, D7)
Select
\ A
IRQ
e & 00 D—‘
IMR
51/
/]
Global PR
Interrupt
Enable lL
Interrupt PRIORITY -
Regquest i LOGIC

U

Vector Select

Figure 21. Interrupt Block Diagram
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Table 7. Interrupt Types, Sources, and Vectors

Name Source Vector Location Comments
IRQO /DAVO, P32, T2 0,1 External (P32), Programmable Rise or Fall Edge Triggered
IRQ1 P33 2,3 External (P33), Fall Edge Triggered
IRQ2 /DAVZ, P31, T, 4,5 External (P31), Programmable Rise or Fall Edge Triggered
IRQ3 P30, Serial In 6.7 External (P30), Fall Edge Triggered
IRQ4 TO, Serial Out 89 Internal
IRQS T1 10, 11 Internal
Clock

The Z86C93 on-chip oscillator has a high-gain, parallel-
resonant amplifier for connection to a crystal, LC, ceramic
resonator, or any suitable external clock source (XTAL1 =
Input, XTALZ = Output). The external clock levels are not
TTL. The crystal shouid be AT cut, 1 MHz to 25 MHz max,
and series resistance (RS) is less than or equal to 100

XTAL1
C1

:

"l
7

XTAL2
c2

"

Ceramic Resonator
or Crystal

LC CLOCK

Ohms. The crystal should be connected across XTAL1
and XTAL2 using the recommended capacitors (10
pF<CL<100 pF) from each pin to ground (Figure 22).

Note: Actual capacitor values specified by the crystal
manufacturer.

XTAL1 XTAL1

XTAL2 XTAL2

External Clock

Figure 22. Oscillator Configuration

Power Down Modes

HALT. Turns off the internal CPU clock but not the XTAL
oscillation. The counterftimers and the external interrupts
IRQO, IRQ1, IRQ2, and IRQ3 remain active. The devices
are recovered by interrupts, either externally or internally
generated. An interrupt request must be executed (en-
abled) to exit HALT mode, After the interrupt service
routine, the program continues from the instruction after
the HALT.

STOP. This instruction turns off the internal clock and
external crystal oscillation and reduces the standby cur-
rentto 5 PLA (typical) or less. The STOP mode is terminated
by a /RESET, which causes the processor to restart the
application program at address 000CH.

In order to enter STOP (or HALT) mode, it is necessary to
first flush the instruction pipeline to avoid suspending
execution in mid-instruction. To do this, the user executes
aNOP (opcode = OFFH) immediately before the appropri-
ate sleep instruction, i.e.:

FF NOP ; clear the pipeline

6F STOP ; enter STOP mode
or

FF NOP ; clear the pipeline

7F HALT ; enter HALT mode

T92 W
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ABSOLUTE MAXIMUM RATINGS

Symbol Description Min Max Units
Vee Supply Voltage* 03 +7.0 \
Torg Storage Temp -65° +150° C
T, Oper Ambient Temp 1 T C

Notes:
* Voltages on all pins with respect to GND.
1 See Ordering Information

Stresses greater than those listed under Absolute Maxi-
mum Ratings may cause permanent damage to the de-
vice. This is a stress rating only; operation of the device at
any condition above those indicated in the operational
sections of these specifications is notimplied. Exposure to
absolute maximum rating conditions for an extended pe-
riod may affect device reliability.

STANDARD TEST CONDITIONS

The characteristics listed below apply for standard test
conditions as noted. All voltages are referenced to GND.
Positive current flows into the referenced pin Test Load
Diagram (Figure 23).

DUT
(Device Under
Test)

V Commutation

§ 9 lon

Figure 23. Test Load Diagram

2-24
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DC ELECTRICAL CHARACTERISTICS

Voo = 3.3V£10%

T,=0°C10 +70°C Typical
Sym  Parameter Min Max at 25°C  Units Conditions Notes
Max Input Voltage 7 v ly <260 pA
Vi Clock Input High Yoltage 08V, v, v Driven by External Clock Generator
Ve, Clock Input Low Voltage 03 01V, v Driven by External Clock Generator
Vi, input High Voltage 07V, Veo v
A input Low Voltage 03 01V, v
Vou Output High Voltage 18 v ly, = —1.0mA
Vo Output High Voltage V. — 100 mv v lpy = —100 pA
Vo Output Low Voltage 04 v lo, = +1.0 mA
Vi Reset Input High Voltage 08V, vV, v
Vo Reset Input Low Voltage —0.3 01V, v
I Input Leakage -2 2 LA Testat OV, V,
b Output Leakage -2 2 VA Testat OV, V.
b Resgt Input Current -120 pA V, =0V
e Supply Current 30 20 mA @ 25 MHz {1]
lecs Stand By Current (HALT mode) 12 8 mA HALT mode V, = QV,V, @25 MHz  {1]
lec Stand By Current (HALT mode) 8 1 PA STOP mode V,,= OV, V, (1
L Auto Latch Low Current -10 10 5 PA
Note:

[1] All inputs driven to OV, V,, and outputs floating.

BN 4A50429 0001419 8L5 WM
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DC ELECTRICAL CHARACTERISTICS
V., = 5.0V10%

T,=0°C 10 +70°C Typical

Sym  Parameter Min Max at 26°C  Units Conditions Notes
Max Input Voltage 7 v ly < 250 pA

Ve Clock Input High Voltage 38 Ve v Driven by External Clock Generator

Vo Clock Input Low Voltage =03 0.8 v Driven by External Clock Generator

Vi input High Voltage 2.0 Vie \

v, Input Low Voltage 03 08 v

Vo QOutput High Voltage 2.4 v lgy=—2.0mA

Vi Output High Voltage V.. —100 mv v loy=—100 A

Vo, Output Low Voltage 04 v l,, =+5 mA

Vi Reset input High Voltage 38 Ve )

Va Reset Input Low Voltage -03 0.8 )

[, Input Leakage -2 2 ) Testat OV, V,,

b Output Leakage -2 2 HA Testat OV, Vi,

I Reset Input Current 120 JA Vy =0V

loe Supply Current 55 35 mA @ 33 MHz (1]
40 25 mA @ 25 MHz [
30 20 mA @20 MHz (]

leet Standby Current (HALT mode) 15 9 mA HALT mode V,,= OV, V. @ 25 MHz [1]
20 15 mA HALT mode V,, = OV, V. @ 33 MHz (1]
12 7 mA HALT mode V,,= OV, V., @ 20 MHz (1]

lec Standby Current (STOP mode) 10 1 pA STOP mode V,, = OV, V¢, (1]

it Auto Latch Current -16 16 5 LA

Note:

[1} All inputs driven to OV, or V__ and outputs floating.
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AC CHARACTERISTICS
External 1/O or Memory Read/Write Timing Diagram

RW, /DM {
®
@
Port 0 >¥ AB-A15 }(
\
Port 1 # A0-A7 D
£
JAS \ | Z‘
/D8
(Read)
Port1 AD -A7 2 DO - D7 OUT AO-A7

- \)
/DS
(Writs)

Figure 24. External /O or Memory Read/Write Timing
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AC CHARACTERISTICS
External I/O or Memory Read and Write; DSR/DSW; WAIT Timing Table

T,=0°Cto+70°C Typical
33 MHz 25 MHz 20 MHz V,.=5.0V

No Symbol Parameter Min Max Min Max Min Max @25°C Units
1 TdAAS) Address Valid To /AS Rise Delay 13 22 26 ns
2 TdAS(A) JAS Rise To Address Hold Time 20 25 28 ns
3 TdAS(D)) /AS Rise Data In Req'd Valid Delay 90 130 160 ns
4 TwAS /AS Low Width 20 28 36 ns
5 TdAZ(DSR) Address Float To /DS Fall (Read) 0 0 0 ns
6 TwDSR /DS (Read) Low Width 65 100 130 ns
7  TwDSW /DS (Write) Low Width 40 65 75 ns
8  TdDSR(D!} /DS Fall (Read) To Data in Req'd Valid Delay 30 85 100 ns
9  ThDSR(DI) /DS Rise (Read) to Data In Hold Time 0 0 0 ns
10 TdDS(A) /DS Rise To Address Active Delay 25 40 48 ns
11 TdDS(AS) /DS Rise To /AS Delay 16 30 36 ns
12 TdR/W(AS) R/W Valid To /AS Rise Delfay 12 26 3 ns
13 TdDS(R/W) /DS Rise To R/W Not Valid Defay 12 30 36 ns
14 TdDO(DSW) Data Out To /DS Fall (Write) Delay 12 34 40 ns
15 ThDSW(DO) /DS Rise (Write) To Data Out Hold Time 12 34 40 ns
16 TdA(DI) Address Valid To Data In Req'd Valid Detay 110 160 200 ns
17 TdAS(DSR) /AS Rise To /DS Fall (Read) Delay 20 40 48 ns
18 TaDI(DSR) Data In Set-up Time To /DS Rise Read 16 28 36 ns
19 TdDM(AS) /DM Valid To /AS Rise Delay 10 22 26 ns
20 TdDS(DM) /DS Rise To /DM Valid Delay 347 ns
21 ThDS(A) /DS Rise To Address Valid Hold Time 34 ns
22 TdXT(SCR) XTAL Falling to SCLK Rising 20 ns
23 TdXT(SCF) XTAL Falling to SCLK Falling 23" ns
24 TdXT(DSRF) XTAL Falling to/DS Read Falling 29* ns
25 TdXT(DSRR) XTAL Falling to /DS Read Rising 29 ns
26  TdXT(DSWF) XTAL Falling to /DS Write Falling 29" ns
27 TdXT(DSWF) XTAL Falling to /DS Write Rising 29 ns
28 TsW(XT) Wait Set-up Time 10” ns
29 ThW(XT) Wait Hold Time 15* ns
30 Tww Wait Width (One Wait Time) 25" ns
Notes:

When using extended memory timing add 2 TpC.
Timing numbers given are for minimum TpC.
* Preliminary value to be characterized.
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XTAL
@—» —— D —— m—@
SCLK | S
— |—® — ~—®
DSR ————————————— —
— 4— —] 4—@
DSW
Figure 25. XTAL/SCLK to DSR and DSW Timing
Tt T2 bW W L TW T T
] I | | ! | | I
XTAL1 II|‘||lllll'llIllllllllllllllllll
\ \ Y \ \ \ \ \

DS | | |
— | twsu twht
WAIT . >l ’ I

Figure 26. XTAL/SCLK to WAIT Timing
(25 MHz & 33 MHz Device only)
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AC CHARACTERISTICS
Additional Timing Diagram

Clock

ki ¢
I

TIN

IRQN ‘\
~—@——

Figure 27. Additional Timing

AC CHARACTERISTICS
Additional Timing Table

T,=0°C 10 +70°C

33 MHz 25 MHz 20 MHz
No Symbol Parameter Min Max Min Max Min  Max Units Notes
1 TpC input Clock Period 30 1000 42 1000 50 1000 ns (1]
2 TiCTC Clock Input Rise & Fall Times 5 10 10 ns [1]
3 TwC Input Clock Width 10 il 15 ns 1]
4 TwTinL Timer Input Low Width 75 75 75 ns [2]
5  TwTinH Timer Input High Width 37pC  31pC 37pC [2]
6 TpTin Timer Input Period 8TpC  8TpC 8TpC [2]
7 TTinTfTin - Timer Input Rise & Fall Times 100 100 100 ns [2]
BA  TwiL Interrupt Request input Low Times 70 70 70 ns [2,4]
88 TwiL Interrupt Request input Low Times 5TpC  5TpC 5TpC [2,5]
9 TwH Interrupt Request Input High Times 3TpC  31pC 31pC [23]
Notes:

{1] Clock timing references use 3.8V for a logic 1 and 0.8V for a logic 0.
[2] Timing references use 2.0V for a logic 1 and 0.8V for a logic 0.

[3] Interrupt references request through Port 3.

[4] Interrupt request through Port 3 (P33-P31).

{5] Interrupt request through Port 30.
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AC CHARACTERISTICS
Handshake Timing Diagrams

(A
Data In Data In Valid 2 Next Data in Valid

{

BEREE T LT e T r LT T e e L e TEPEPPEP PR PR

(i

)

/DAV Delayed DAV K
(Input) (A, s
N
RDY \ / Delayed RDY 4
(Output) R (Y A i
)]
Figure 28. input Handshake Timing
frrrrrrrerroe
Data Out Data Out Valid « Next Data Out Valid
7/ A
{(
1)
/DAV
{Output)
f ® ® .
\ @ {(
RDY N / Delayed = RDY .
(Input) N 5 5. ......... s
Figure 29, Output Handshake Timing
B 4450429 0001425 ObL9 WM 2-31
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AC CHARACTERISTICS
Handshake Timing Table

T,=0°C 0 +70°C Data
No Symbol Parameter Min Max Units Direction
1 TsDI(DAV) Data In Setup Time to /DAV 0 ns In
2 ThDI(DAV) RDY to Data In Hold Time 0 ns In
3 TwDAV DAV Width 40 ns In
4 TdDAVIf(RDYf) /DAV to RDY Delay 70 ns In
5 TdDAVIr(RDYr) DAV Rise to RDY Wait Time 40 ns In
6 TdRDYOr(DAVIf) RDY Rise to DAV Delay 0 ns In
7 TdDO(DAV} Data Out to DAV Delay TpC ns Out
8 TdDAVOHRDYIf) /DAV to RDY Delay 0 ns Out
9 TdRDYIf{DAVOr) RDY to /DAV Rise Delay 70 ns Out
10 TwRDY RDY Width 40 ns Out
1 TdRDYIr{DAVO) RDY Rise to DAV Wait Time 40 ns Out
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EXPANDED REGISTER FILE CONTROL REGISTERS

T2 TMR (D) 01

ID7|D6IDSID4|D3|D2ID1|DOI

L

0 No Function
1 LoadT2

0 Disable T2 Count
1 Enable T2 Count

Count Mode
QO T2 Single Pass
1 T2 Modulo N

interrupt Enabled
0 Disable
1 Enable

T2 Out (P35)
0 Disable
1 Enable

Reserved {(Must be 0)

T2 CLOCK Source
0 XTAL/8
1 XTAL2

T2 End Of Count
0 Not EOC
1 EOC

Figure 30. Timer 2 Mode Register
(01H: Read/Write)

T1H (D) 02
ﬁ7[ DSI DSI ml 03I Dzl D1 lﬁl
|—— T1 High Byte Initial Value

{When Written}

T1 High Byte Current Value
(When Read)

Figure 31. Counter Timer 1 Register High Byte
(02H: Read/Write)

PRE2 (D) 03
ID7|DGIDSID4ID3|D2ID1IDOI

L

CTC Cascade Control Bits
TO T1 T2

0 8 a8 32

01 16 16 16

10 8 24 16

8 16 24

Reserved (Must be 0)

Prescaler Modulo
{Range: 1 - 16 Decimal
01 - 00 Hex)

Figure 32. Prescaler 2 Register High Byte
(03H: Write Only)

TOH (D) 04
IEID6|05|D4|03|02|D1|00|
L——— TO High Byte (nitial Value

(When Written)

TO High Byte Current Value
{When Read)

Figure 33. Counter Timer 0 Register High Byte
{04H: Read/Write)

T2H (D) 06
| 07| oe] ps| D4 | 03| 2| D1|DOI

L—— T2 High Byte Initial Value

{When Written)

T2 High Byte Current Value
{When Read)

Figure 34. Counter Timer 2 Register High Byte
(06H: Read/Write)

B 4450429 00OLu27 931 N
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Z8 CONTROL REGISTERS
T2L {D)07 A241 TMR
| o7} os| os| pe| p3] p2| p1] 0o] | 07| o8| ps| p4] p3] 02| p1] Do)
I L. @ No Function
T2 Low Byle Initial Value 1 LoadTO
(When Written)
G Disable TO Count
T2 Low Byte Current Value 1 Enable TO Count
{When Read) No Function
Load Tt

Figure 35. Counter Timer 2 Register Low Byte
(07H: Read/Write)

MOCON (E) 06

IDTI DGI DSI D4| D3I DZI D1I DOI

l— Divide by Zero Error (Read Only)
0 = No Error
1= Error

Division Overilow (Read Only)
0 = No Overflow
1 = Overflow

Reserved (Must be 0)

Function Selection

00 =NOP

01 = Division Select

10 = Multiplication Select
11 = NOP

Handshake Bit
0 = Data Register Load & Begin Operation (Write)
1 = Operation Completed {Read)

Figure 36. Multiply/Divide Control Register
(MDCON)

A240 SIO
[07[ Del 05[ D4| 03[ D2 01|Dol

; Serial Data (DO = LSB)

Figure 37. Serial VO Register
(FOH: Read/Write)

Disable T1 Count
Enable T1 Count

TIN Modes

00 External Clock Input

01 Gate input

10 Trigger Input
{Non-retriggerable)

1 Trigger Input
(Retriggerable})

TOUT Modes

00 Not Used

0t TOOut

10 T1Out

11 Internal Clock Qut

ag =0

Figure 38. Timer Mode Register
(F1H: Read/Write)

R242T1

| o7 o8 05| b4 03] b2 o1] po]

I T1 Low Byte Initial Valus

(When Written)

T1 Low Byte Current Value
(When Read)

Figure 39. Counter/Timer 1 Register
(F2H: Read/Write)

2-34
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R243 PRE1

|D7|06|Ds|04|03|02|m|no|

l— Count Mode

0 T1 Single Pass
1 Tt ModuloN

Clock Source
1 T1 Intemal
0 T1 Extemal Timing Input
(TIN) Mode

P ler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 40. Prescaler 1 Register
(F3H: Write Only)

R244TO
| 7] ps] o5 | 04 Dslozl D1IDO]

|— TO Low Byte Initial Value

{When Written)

TO Low Byte Current Value
(When Read)

Figure 41. Counter/Timer 0 Register
(F4H: Read/Write)

R247 P3M

|07} os| s} D4| DSI D2| D1|DOI

———————————— 00 P33=Input

R245 PREO

|n7| Dﬁl Dsl D4I Dal Dzl D1| DOI

I— Count Mode

0 TO Single Pass
1 T0 Modulo N

Reserved (Must be 0)

Prescaler Modulo
(Range: 1-64 Decimal
01-00 HEX)

Figure 42. Prescaler 0 Register
(F5H: Write Only)

R246 P2M
|D7| Del Ds| mloaloz[ D1IDOI

I—— P20 - P27 /O Definition

0 Dsfines Bit as Qutput
1 Defines Bit as Input

Figure 43. Port 2 Mode Register
(F6H: Write Only)

L_ 0 Port 2 Pull-Ups Open Drain

1 Port 2 Pull-Ups Active

Reserved (Must be 0)

0 P32 = Input P35 = Output

1 P32=/DAVO/RDY0 P35 = RDY0/DAVO
P34 = Output

S0} Pas = mour P34.= /DM

11~ Reserved

0 P31 =Input (TIN)

P36 = Output (TOUT)
1 P31=/DAV2/RDY2

P36 = RDY2/DAV2

0 P30 = Input P37 = Output

1 P30 = Serial IN P37 = Serial OUT
0 Parity OFF

1 Parity ON

Figure 44. Port 3 Mode Register
{F7H: Write Only)

| HQED'-IE“I 0001429 704 WA
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Z8 CONTROL REGISTERS (Continued)

R248 POTM
|D7|Ds|Dle4|03|02|01|Do|

I— P03 - PO Mode

00 OQutput
01 Input
1X A11-A8

Stack Selection
0 External
1 Internal

e P17 - P10 Mode
G0 Reserved
01 Reserved
10 AD7 - ADO
11 Reserved

External Memory Timing
0 Normal
1 Extended

PO7 - P04 Mode
00 Output
01 Input
1X A15-At12

Figure 45. Ports 0 and 1 Mode Registers
(F8H: Write Only)

249 IPR
|D7| Dsl Dsl D4|Da| D2I D1| DOI

T | T

o Interrupt Group Priority
000 Reserved
001 C>A>B
010 A>B>C
on A>C>B
100 B>C>A
101 C>B>A
10 B>A>C
111 Reserved
= IRQ1, IRQ4 Priority (Group C)
0 IRQ1 > IRQ4
1 IRQ4 > IRQ1
ke {RQ0, [RQ2 Prricrity (Group B)
0 IRQ2 > IRQO
1 IRQO > IRQ2
IRQ3, IAQS Priotity (Group A)
0 IRQ5 > IRQ3
1 IRQ3 > IRQ5

Reserved (Must be 0)

Figure 46. Interrupt Priority Register
(F9H: Write Only)

R250 IRQ
|o7]Delos| D4|03|02| D1| DOI

I

IRQO = P32 Input
IRQ1 = P33 Input
IRQ2 = P31 input
{RQ3 = P30 Input
IRQ4 =70
IRQ5 =T1

Reserved (Must be 0)

Figure 47. Interrupt Request Register
(FAH: Read/Write)

A251 IMR
|D7l DGI Dsl D4| 03| 02] D1|Dol

I'— 1 Enables IRQO-IRQ5

{DO0 = IRQO)
Reserved (Must be 0)
1 Enables Interrupts

Figure 48. Interrupt Mask Register
{FBH: Read/Write)

R252 FLAGS
|D7|De|05|04|03|02|m|bo|

| I— User Flag F1
User Flag F2

Half Carry Flag

Decimal Adjust Flag
Overtlow Flag
Sign Flag

Zero Flag

Carry Flag

Figure 49. Flag Register
(FCH: Read/Write)

2-36
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RA253 RP

ID7|DGIDS|D4|DS|D2|D1 IDOI

I— Expanded Register File

Working Register Pointer

Figure 50. Register Pointer
(FDH: Read/Write)

R254 SPH

ID7ID6|D5|D4| Da| D2|D1|DOI

I— Stack Pointer Upper

Byte (SP8 - SP15)

Figure 51. Stack Pointer High
(FEH: Read/Write)

R255 SPL

ID7| DGl D5|D4| DSl D2ID1IDOI

I_—_‘ Stack Pointer Lower

Byte (SP0 - SP7)

Figure 52. Stack Pointer Low
(FFH: Read/Write)

B 4250429 0001431 362 WA
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INSTRUCTION SET NOTATION

Addressing Modes. The following notation is used to
describe the addressing modes and instruction opera-
tions as shown in the instruction summary.

Flags. Control register (R252) contains the following six

Symbol Meaning

IRR Indirect register pair or indirect working-
register pair address

Irr Indirect working-register pair only

X Indexed address

DA Direct address

RA Relative address

IM immediate

R Register or working-register address

r Working-register address only

IR Indirect-register or indirect
working-register address

Ir Indirect working-register address only

RR Register pair or working register pair

address

Symbols. The following symbols are used in describing
the instruction set.

flags:

Symbol Meaning

] Carry flag

Z Zero flag

S Sign flag

v Overflow flag

D Decimal-adjust flag
H Half-carry flag

Affected flags are indicated by:

- O

Clear to zero

Set to one

Set to clear according to operation
Unaffected

Undefined

Symbol Meaning

dst Destination location or contents
Sre Source location or contents

cc Condition code

@ Indirect address prefix

SP Stack Pointer

PC Program Counter

FLAGS Flag register (Control Register 252)
RP Register Pointer (R253)

IMR Interrupt mask register (R251)
2-38

M 4850429 000L432 279 M
Powered bv ICminer.com Electronic-Librarv Service Congiﬁht 2003




W' 286083
(AN MuLmPLy/Divioe MCU
CONDITION CODES

Value Mnemonic Meaning Flags Set

1000 Always True

0111 C Carry C=1

1111 NC No Carry C=0

0110 Z Zero Z=1

1110 NZ Not Zero Z=0

1101 PL Plus 8$=0

0101 MI Minus S=1

0100 ov Overflow V=1

1100 NOV No Overflow V=0

0110 EQ Equal Z=1

1110 NE Not Equal Z=0

1001 GE Greater Than or Equal (SXORV)=0

0001 LT Less than (SXORV) =1

1010 GT Greater Than [ZOR(SXORV) =0

0010 LE Less Than or Equal [ZOR(SXOR V)] =1

1111 UGE Unsigned Greater Than or Equal C=0

0111 ULT Unsigned Less Than C=1

1011 UGt Unsigned Greater Than (C=0 ANDZ=0)=1

0011 ULE Unsigned Less Than or Equal (CORZ)=1

0000 F Never True (Always False) —

2-39

BN 4350429 0001433 135 W

Powered bv ICminer.com Electronic-Librarv Service CopvRiaht 2003




286C93
MuLtipLy/Divipe MCU

INSTRUCTION FORMATS

OPC

[ ost | orc ]

CCF, DI, El, IRET, NOP,
RCF, RET, SCF

One-Byte Instructions

OPC | MODE CLR, CPL, DA, DEC, oPC | MODE ADC, ADD, AND, CP,
dstsre or [1110 ] asusre | PERVBeH AL Ric, st o 11to] s | RAPRINSEY
RA, RRC, SRA, SWAP det or[ 1110 ast
OPC JP, CALL (Indirect)
dst or| 1110 ost | oPC | MODE ADC, ADD, AND, CP,
ost on [T110]_ast ] o8 S85018
OPC SRP VALUE
VALUE
MODE | oPC )
OPC | MODE ADC, ADD, AND, CP, sic OR} 1110 src
dst src .IQS ggg 5UB, TCM, dst OR|1110 dst
MODE | OPC LD, LDE, LDE, MODE | oPC D
dst/src | src/dst LDC, LbC! dst/sre X
ADDRESS
dst/srcl OPC LD
sr/dst orl1110] sc | « | opC JP
DAU
dst | OPC tD DAL
VALUE
OPC CALL
4svCC | OPC DJNZ, JR DAU
RA DAL
FFH STOP/HALT
gFH | 7FH
Two-Byte Instructions Three-Byte Instructions
INSTRUCTION SUMMARY

Note: Assignment of a value is indicated by the symbol
“ & ". For example:

dst « dst + src

indicates that the source data is added to the destination
data andthe resultis stored in the destination location. The

notation “addr (n)" is used to refer to bit (n) of a given
operand location. For example:

dst (7)

refers to bit 7 of the destination operand.

2-40
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INSTRUCTION SUMMARY
Address Opcode Address Opcode
Instruction Mode Byte Flags Affected Instruction Mode Byte Flags Affected
and Operation dst src  (Hex) CZ SV DH  andOperation dst src  (Hex) CZSVDH
ADC dst, src t 111 * % % % 0 % INC dst r {3 S I
dste—dst + src +C dstedst + 1 r=0-F
R 20
ADD dst, src T 0] k sk ok ok 0 % R 21
dste—dst + src
AND cs1, src 1 51 TEFO T e A SRR
dste—dst AND src
BF * k %k k % %
CALL dst DA D6 - - - - - - IRET )
FLAGS<@SP;
SP-SP-2 IRR D4
SP<SP +1
@SP«PC, P @SP:
PCe-ds! SPSP +2;
CCF EF - - - - - MR}t
CeNOTC JP ¢, dst DA cD
CLR dst R B0 - - - - - - if cc is true, c=0-F
dste=0 R B1 PCedst IRR 30
COM dst R 60 - % %0 - -  JRecdst RA cB R
dste—NOT dst IR 61 if oc is true, c=0-F
PC&PC +dst
CP dst, src t ALl * % % % - - Range: +127,
dst - src -128
DA dst R 40 # ok ok X - - LD dst, src tr Im 1C - - - - -
dsteDA dst IR 41 dste=src r R 8
DEC dst R 00 Tk ok - - Ror 8
R 01 r=0-F
dste—dst—1 | CoX 7
DECW dst RR 80 - % %k %k - - X r D7
dste—dst—1 IR 81 r Ir E3
o F3
Dl 8F R L R R E4
IMR(7)e=0 R R E
DINZr, dst RA A B R IM B
1 r=0-F R IM E7
e - R R F5
ifrz0
PCPC +dst LDC dst, src roIm C2 - - - - -
Range: +1 27, dstesre
-128
LDClI dst, sic r ir C3 I
El 9F - - s s dste=sre
IMR(7)e1 FeT + 1irerr +1
HALT 7F - - - - - -

I 4350429 0001435 TOA M 2-41
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INSTRUCTION SUMMARY (Continued)

Address Opcode Address Opcode
Instruction Mode Byte Flags Affected Instruction Mode Byte Flags Affected
and Operation dst src  (Hex) CZSVDH and Operation dst src  (Hex) CZSVDH
NOP FF STOP 6F 1 - - - - -
OR dst, src 1 4] - k%0 - - SUB dst, src T 21 * k %k k% 1 %
dste-dst OR src dste—dste=src
POP dst R 50 N SWAP dst R FO X % % X - -
dst-@SP; R 51 IR F1
SP«<SP +1 ]
] EN
PUSH src R 70 I I
SP«SP-1; R 71
@SP«src TCM dst, src t 6l ) - k% % 0 - -
(NOT dst)
RCF CF 0 - - - - - AND src
Ce0
TM dst, src t 711 S %k %k 0 - -
RET AF - s s dst AND src
PC—@SP;
SPSP +2 XOR dst, src t B[ ] - %k % 0 - -
dste—dst
RL dst R 90 B ok ok ok - - XOR sr¢
IR 91 f —
] 1 These instructions have an identical set of addressing modes, whicl
are encoded for brevity. The first opcode nibble is found in the instruction
set table above. The second nibble is expressed symbolically bya [ |
RLC dst R 10 * ok ok ok - - in this table, and its valus is found in the following table to the left of the
IR 1 applicable addressing mode pair.
For example, the opcode of an ADC instruction using the addressing
modes r (destination) and Ir (source) is 13.
RR dst R EO ok % ok - -
IR E1
—— Address Mode Lower
dst sre Opcode Nibble
RRC dst R Co ® ok sk ok - - r r 2]
R c1
r Ir (3]
SBC dst, src t 3] * %k ok k1 % R R (4]
dste—dste—srceC
SCF DF - - - .- R " 5l
Cet R IM 6]
SRA dst R D0 * k% % 0 - -
IR D1 IR M {71
] o]
kx
SRP dst Im 31 S
RPe—src
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OPCODE MAP

Lower Nibble (Hex)
0 1 2 3 4 5 6 7 8 9 A B c D E F

6.5 6.5 6.5 65 [ 105 [ 105 ] 105 | 105 | 65 65 l12/110.5[121100] 65 [12.100] 65
0 |pbec |peEc | ADD | ADD | ADD | ADD | ADD | ADD | LD LD [DINZ | JR LD JP INC
R1 IR1 r1,r2 | 11,12 JR2, R1 |IR2, R1} R1, IM}IR1, IM] r1,R2 | 12, R1 |1, RA |cc, RA |11, IM Jcc, DA 1t
65 6.5 65 65 | 105 | 105 { 105 | 105
1 RLC RLC ADC | ADC | ADC | ADC | ADC | ADC
R1 IR1 r,r2 | r,Ir2 |R2, R1 {IR2, R1| RY, IM | IR1, IM
6.5 6.5 6.5 6.5 105 105 10.5 105
2 INC INC sSuB SUB | SUB SUB | suB sus
R1 IR1 | r1,r2 | 1,12 | R2,R1 [IR2, R1] R1, IM| IR1, IM
80 | 6.1 65 65 | 105 | 105 | 105 | 105
3 JP |SARP | sBC | SBC | SBC | SBC | sBC | SBC
IRR1 | IM r1,r2 | r1,ir2 [R2, R1 |1R2, R1| R1, IM| IR1, 1M
8.5 85 6.5 6.5 10.5 105 10.5 105
4 DA DA OR OR | OR OR OR OR
R1 IR1 r1,r2 {r1,1r2 |R2, R |IR2, R1| R1,IM | IR1, IM
105 10.5 6.5 6.5 10.8 10.5 10.5 10.5
5 POP | POP | AND | AND | AND | AND | AND | AND
R1 IR1 1,2 Jri, r2 |R2, R1 [1R2,R1| R1, IM | IR1, IM
6.5 65 6.5 6.5 10.5 105 105 10.5 6.0
6 |com |coMm | TcM | TcM | TcM | Tcm | Tcm | TCM STOP
E R1 IRT | r1,r2 | r1,1r2 [R2,R1 |IR2, R1| R1, IM | IR1, 1M
T 10/12.1]12/141] 65 65 | 105 | 105 | 105 | 105 7.0
o 7 |PusH|PusH| T™ ™ ™ ™ ™ ™ HALT
8 R2 IR2 § 1,12 | 1,12 |R2, R1 |IR2, R1] R1, IM | IR1, IM
E 65 | 105 | 120 | 180 8
!g 8 |pecw|DpECW| LDE | LDEI ]
g. RR1 IR | rd Jer2 et Irr2
65 | 65 | 120 | 180 81
9 | Bt | AL | LoE | LoEl El
R1 IR1 | r2 trrt1 {1r2, Irri
10.5 10.5 6.5 6.5 10.5 105 105 10.5 140
A INCW | INCW | CP CP CP cP cep cP RET
RR1 IR1_} r1,r2 | r1,1r2 | R2, R1 [IR2, R1]| R1, IM]IR1, IM
6.5 6.5 6.5 8.5 10.5 10.5 10.5 10.5 16.0
B CLR |CLR | XOR | XOR | XOR | XOR | XOR | XOR IRET
R1 IR1 r1,r2 | r1,ir2 | R2, R1 {IR2, R1] R1, IM}IR1, IM
65 65 120 18.0 106 8.5
c RRC | RRC | LDC | LDCI LD RCF
R1 IR { r1 102 [irt, ire2 r1,x,R2
6.5 6.5 120 | 180 | 200 200 | 105 6.5
D SRA | SRA LOC | LDCI | CALL* CALL LD SCF
R1 IR1 o1, r2 fr1, 12 ] 1RR1 DA |r2xR1
65 6.5 6.5 105 105 105 10.5 6.5
E RR RR LD LD LD Lo Lo CCF
R1 1R1 r1,IR2 | R2, R1 |IR2, R1] R1, IM| IR1, IM
. 8.5 8.5 6.5 105 $ # 6.0
SWAP | SWAP Lo Lo NOP
R1 IR1 Ir, r2 R2, IR1 ' * ' ' '
. >
a'e ~ ' —"
2 3 2 3 1
Bytes per Instruction
OL°"::"' Legend:
bl R = 8-bit Address
Execution Pineli r = 4-bit Address
peline
Cycles l Cycles R1or r1 = Dst Address
4 R2 or r2 = Src Address
Upper 10.5
Opcode —eA| CPe—1—— Mnemonic Sequence:
Nibble R1, R2 Opcode, First Operand,
Second Operand
First Second Note: Blank areas not defined.
Operand Operand

" *2-byte instruction appears as
a 3-byte instruction

BE 4550429 0001437 840 WM 243
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PACKAGE INFORMATION
E
a0 1
l-lﬁhl_!l_lﬁl-!l_lhl_ll—lf_\ﬂf—ll_lﬁﬁl"‘f—lr‘! I——'=1_\
C Et —.] ¢ ,
Pf———— eA
all_l\_|I_JLJI_.II_II_ILJI_lL-Jl_.lI_‘lL.JL_ll—ll_ll—ll_ll‘_al SYMBOL MILLIMETER INCH
MIN MAX MIN MAX
Al [N 081 | 020 032
D a2 3.2 343 | J28 135
] 038 053 | 015 021
Bl 102 152 | 040 060
[4 0€3 038 | .009 015
3 D S207 | sase |20S0 2070
i 1524 | 1575 | .600 | 620
] El 1359 | 1422 | 535 | seo
i T 0O 254 TYP 100 TYP
T T T T T T T , en | 1549 | 1851 | 610 650
L 348 3681 | 125 450
. at 152 191 | 060 075
s 152 | 229 | 060 090

CONTROLLING DIMENSIONS 1 INCH
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E Z86C93
MuipLY/Divipe MCU

ORDERING INFORMATION

Z86C93

20 MHz

44-pin PLCC 44-pin QFP 40-pin DIP 48-pin VQFP
786C9320VSC -Z86C9320FSC Z86C9320PSC Z86C9320ASC
25 MHz

44-pin PLCC 44-pin QFP 40-pin DIP 48-pin VQFP
Z86C9325VSC Z86C9325FSC 786C9325PSC Z86C9325ASC
33 MHz

44-pin PLCC 44-pin QFP 40-pin DIP 48-pin VQFP
Z86C9333VSC Z86C9333FSC Z86C9333PSC Z86C9333ASC

For fast results, contact your local Zilog sales office for assistance in ordering the part desired.

Package
V = Plastic Leaded Chip Carrier
P = Plastic Dual In Line Package

Longer Lead Time
F = Plastic Quad Flat Pack
A = Very Small Quad Flat Pack

Temperature
S=0°C to +70°C

Speed

20 = 20 MHz
25 =25 MHz
33 =33 MHz

Environmental
C = Standard Flow

Example:
Z 86C93 33 VS C is a Z86C93, 33 MHz, PLCC, 0°C to +70°C, Plastic Standard Flow

‘ l— Environmental Flow
Temperature

Package

Speed

Product Number
Zilog Prefix
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