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! CA80CS85B

WP UD

HIGH PERFORMANCE 8-BIT
CMOS MICROPROCESSOR

« Enhanced, high performance CA80C85B
microprocessor features pin and functional
compatibility with industry standard 8085 and
8085A

» Very low power consumption achieved with
proven CMOS implementation

* TTL compatible input/output voltages

» Fast - Available in 8 MHz, 6 MHz, 5 MHz and 3
MHz speed versions

* Full support of extended instruction set, and
standard 8080 and 8085/8085A instruction sets

« Runs over 10,000 CP/M® programs

» On-chip clock generator (using external crystal,
LC or RC network)

» Direct addressing to 64K bytes
» Four Interrupt inputs (one non-maskable)

e One of the multi-sourced, Calmos™ 8000 series
products

Xy 1 400 Vpp
X, 2 39 [] HOLD
RO 3 38 [1 HLDA
sop []4 37 [ CLK (OUT)
sip 5 36 ] RESETIN
TRAP [ 6 35 [] READY
RST75 []7 34 10/M
rsTes 8 O 330 s
RST55 19 > 2h RD
INTR []10 g 310 wWR
INTA 011 (O 30 ALE
AD, 12 g 29[1 s,
AD, []13 281 Ag
A, Cie P 270 Ay
AD, []15 261 Az
AD, []16 x50 A,
AD, []17 240 A}
AD, []18 230 Al
AD, 19 22[0 A
Vgs 20 210 Ag

Figure 2-1: PDIP Pin Configurations

Tundra Semiconductor Corporation

The CA80CB85B is an 8-hit microprocessor having complete
pin and functiona compatibility with industry standard
8085s and 8085As. In addition, it supports the special 8085
extended instruction set. The CA80C85B includes an on-
board system controller, clock generator, serial 1/0 port and
direct addressing capability to 64K bytes of memory. The
device also utilizes a multiplexed data bus, with 16-bit
addresses split between an 8-bit address bus and an 8-bit
data bus.

The CA80CB85B is manufactured in CMOS and suppliedin a
PDIP package configuration suitable for commercia and
industrial applications.

The CA80C85B provides the systems designer with single
component CPU functionality, thereby reducing the parts
count. Its low power consumption and TTL /O compatibil-
ity make the CA80C85B particularly well suited to portable
or standby type applications.
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TRAP [] 7 39 [ ] READY

RST75 [ & 38 [] 10/M
RSTe5 [ o 7 [ sy
RST5.5 [0 CASOCSSB 3 [ ] RD
INTR [u 35 [ ] WR
NC [12 34 [] NC
INTA [13 44 - LEAD PLCC 33 [ ] ALE
ADg []1a 32 [ ] Sp
ADy |15 31 ] As
AD2 [|16 30 [ ] Awg
AD3 [|17 29 [ ] A3
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Figure 2-2: PLCC Pin Configurations
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INTA  RST65 TRAP
RST5.5 l RST75

INTERRUPT CONTROL

INTR siD sob

SERIAL 1/0O CONTROL

< ——>

TEMPORARY FLAG INSTRUCTION
(ACCUMULATORS| REGISTERS FLIPFLOPS REGISTERS B REG (8) CREG (8)
@ ® ® ®
L DREG (8) EREG (8)
ARITHMETIC
LoGIC HREG (8) L REG (8)
UNIT INSTRUECTION REGISTER
DECODER ARRAY
B E) AND MACHINE
YCLE SP: STACK POINTER (16)
ENCODING
PC: PROGRAM COUNTER (16)
— 45V (Vpp)
POWER
SUPPLY | —=GND (V.
Vss) INCREMENTER / DECREMENTER
ADDRESS LATCH (16)
X1 —=| CLK TIMING AND CONTROL
Xp—= | GEN DATA/ADDRESS
CONTROL STATUS DMA RESET ADDRESS BUFFER  (8) BUFFER (8)
CLKOUT| RDWR ALE Sy S; I0/M w HLDA T RESET
READY HOLD RESETIN

A5 -Ag AD7YADy
ADDRESS BUS ADDRESS/DATA BUS

Figure 2-3: CA80C85B Block Diagram
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Table 2-1: Pin Descriptions

Symbol . .
PDIP Pin Type Name and Function
Ag-Ass 21-28 (0] High Address Bus: the most significant 8 bits of the memory address.
L ow Addressand Data Bus: the least significant 8 bits of the memory address multiplexed with
AD, - AD, 12-19 NQ an 8-bit data bus.
ALE 20 o Address Latch Enable Out: Thissignal occurs during the first clock state of a machine cycle.
The falling edge of the ALE may be used to strobe the status information.
Clock: Thissignal can be used as a system clock. The period of CLK istwice the period of the
CLK 37 (o} .
X3, X, input.
HLDA 38 o Hold Acknowledge: Indicates that the CPU has received the HOL D request and that the bus will
be relinquished in the next clock cycle.
Hold Request: Is used to indicate that another master is requesting the use of the address and
HOLD 29 | data buses. When HOLD is acknowledged (HLDA), the Address, Data, rRo, wr and 10/w lines
are set to the high impedance state. Note that the CPU can regain control of the bus only after the
HOLD isremoved.
i 1 o Interrupt Acknowledge: This active low signal indicates that the interrupt request input (INTR)
has been recognized and acknowledged.
Interrupt Request: Thisisageneral purpose interrupt. When INTR goes HIGH, it will inhibit
INTR 10 (0] the Program Counter, generate an interrupt acknowledge (iNTA ) signal, and sample the data bus
for aRESTART or CALL instruction.
10/M 34 (0] Machine Cycle Status: See S, and S, status bits for further details.
Read Control: Active low signal is used to indicate that selected memory or I/O deviceisto be
RD 32 (0] read with the data bus available for the data transfer. Rb is set to a high impedance state during
HOLD, HALT and RESET modes.
READY 35 | Ready: Thissignal is set to HIGH during read or write cycles to indicate that the selected
memory or |/O deviceisready to send or receive data.
Reset In: Active low signal sets the Program Counter to zero, and resets the interrupt enable
RESETI 36 | (INTE) and HLDA flipflop. Note that so long as RESETIN_ is held low, the CPU is held in areset
condition.

RO 3 (0] Reset Out: Indicates that the CPU is being reset. This signal can be used as a system RESET.
RST7.5 Restart Interrupts: These inputs provide three maskable interrupts which invoke an automatic
RST6.5 7,8,9 | internal restart. RST7.5 isthe highest relative priority, followed by RST6.5 and RST5.5. All
RST5.5 three interrupts have a higher priority than INTR.

S-S, Status Outputs: These signals provide an indication of the machine status during any given
\OlR 29, 33,34 (0] cycle. All becomevalid at the beginning of amachine cycle, and remain stable for the duration of
that cycle. The status may be latched by the falling edge of the ALE signal.
D 5 | Serial Input Data: Dataon SID isloaded into accumulator bit 7 when aRIM instruction is
executed.

SOD 4 (0] Serial Output Data: Thissignal is set or reset by the SIM instruction.

TRAP 6 | Trap Interrupt: Isanon-maskable restart interrupt. It is the highest priority interrupt, and is
unaffected by an interrupt enable (INTE).

Voo 40 - Power: +5V supply

Vss 20 - Ground: Ground reference.

Write Control: This active low signal is used to indicate that selected memory or 1/O deviceis

WR 31 (0] to be written to, with the data bus available for the data transfer. WR is set to a high impedance

state during HOL D, HALT, and RESET modes.
X4, X,: These two inputs are connected to clock source which is used to drive the internal clock
X X 12 | generator. The clock source may be acrystal, LC or RC network. An external clock cal also be
1 N2 i

connected directly to X, to produce an internal processor clock frequency of one half of the
input frequency.

Tundra Semiconductor Corporation 2-3
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FUNCTIONAL DESIGN

The CA80C85B utilizes a stack architecture to enable any
part of the external memory to be employed asaLast In/First
Out (LIFO) memory stack. A 16-hit stack pointer controls
the addressing of this stack. The arrangement allows exten-
sive subroutine nesting and multiple level interrupts to be
handled without losing the system status. In addition, the
device accepts serial input data and provides seria output
data, functions which are controlled by the interrupt mask
instructions.

The CA80C85B provides 16-bit arithmetic operation with
immediate operators and decimal capability. An 8-bit accu-
mulator, four user accessible flag bits, an 8-bit parallel
binary arithmetic unit and six 8-bit data registers, al shown
in the block diagram of Figure2-3, are also provided.
CAB80CB85B timing signals are supplied by an internal clock
generator (which can be used with either crystal or RC tim-
ing circuits), or by an external clock input signal. Status out-
puts convey memory 1/O instruction and Read/Write timing
indications.

For typical, single function type configurations, the
CAB80CB85B is supplied in a 40-pin package, the low pin
count a result of multiplexing the Address and Data Bus
lines. Pin functions are described in Table 2-1, with the 40-
pin DIP pin configuration illustrated in Figure2-1. The
lower processor pin count of this device can be reflected
throughout a system design by similar pin count reductions
in peripheral chips. Further, this optimization can be
achieved without incurring complex or critical timing prob-
lems.

The CA80C85B has five levels of interrupts, including three
maskable restart interrupts, one non-maskable TRAP inter-
rupt and a bus vectored interrupt, INTR. Bus control is pro-
vided by the ro, wr, S5, S;, 10/m and iNTA interrupt
acknowledge signals. When a HOLD control input signal is
received, both Address and Data Bus are set to a high-imped-
ance state, and an HLDA output signa acknowledges that
microprocessor operation is stopped, and that the buses are
available for use by other devices. Note that HOLD and all
other interrupt signals are synchronized with the processor's
internal clock. Thisisillustrated in the processor state transi-
tion diagram of Figure 2-4.

In addition to the Data Bus, a simple serial interface is pro-
vided by the Serial Input Data (SID) and Serial Output Data
(SOD) lines.

2-4

At the software level, the CA80C85B supports the full
extended instruction set, offering 10 additional instructions
for the production of more efficient code. The five existing
condition code flags have also been enhanced with two addi-
tiona flag bits, one of which indicates a 2s complement
overflow.

RESET
HALT FF

SET
INTA FF

RESET
INTE FF

Notes: 1. Blindicates that the bus is idle during this machine
cycle, though the processor itself is active
2. CKindicates the number of clock cycles in this

machine cycle.

Figure 2-4: State Transition Diagram
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Table 2-2: 3 MHz AC Characteristics

Ty = —40° to +85°C, Vpp = +5v + 10%, teyc = 320 ns, C, = 150 pF

Limits
Symbol Parameter Units
Min Max

t, CLK Low Time 80 - ns
t, CLK High Time 120 - ns
tac Ag - A5 Vaid to Leading Edge of Control (Note 1) 270 - ns
tacL A, - A, Valid to Leading Edge of Control 240 - ns
tao AO0-A15ValidtoVaid Dataln - 575 ns
tarr Address Float After Leading Edge of RD, iNTA - 0 ns
tar Ag - A5 Vaid Before Trailing Edge of ALE (Note 1) 115 - ns
taL A, - A; Vdid Before Trailing Edge of ALE 90 - ns
tary READY Valid from Address Valid - 220 ns
tea Address (Ag - A5) Valid After Control 120 - ns
tee Width of Control Low (RD, WR, INTA) 400 - ns
teL Trailing Edge of Control to Leading Edge of ALE 50 - ns
teve CLK Cycle Period 320 2000 ns
tow DataValid to Trailing Edge of wr 420 - ns
t CLK Fall Time - 30 ns
thase HLDA to Bus Enable - 210 ns
tyasre Bus Float After HLDA - 210 ns
t et HLDA Valid to Trailing Edge of CLK 110 - ns
toon HOLD Hold Time 0 - ns
tuos HOLD Setup Timeto Trailing Edge of CLK 170 - ns
tinn INTR Hold Time 0 - ns
tins INTR RST and TRAP Setup Time to Falling Edge of CLK 160 - ns
ta Address Hold Time After ALE 100 - ns
tc Trailing Edge of ALE to Leading Edge of Control 130 - ns
Lok ALE Low During CLK High 100 - ns
tbr ALE toValid Data During Read - 460 ns
tiow ALE toValid Data During Write - 200 ns
t ALE Width 140 - ns
tiry ALE to Ready Stable - 110 ns
t, CLK Rise Time - 30 ns
tand Trailing Edge of RD to re-Enabling of Address 150 - ns
tro RD (or iNTA) to Valid Data - 300 ns
tron DataHold Time After RD, INTA 0 - ns
try Control Trailing Edge to Leading Edge of Next Control 400 - ns
ARy READY Hold Time 0 - ns
trys READY Setup Time to Leading Edge of CLK 110 - ns
two DataValid After Trailing Edge of wr 100 - ns
twoL Leading Edge of wr to DataValid - 40 ns
tyur X, Rising to CLK Falling 20 150 ns
tykr X, Rising to CLK Rising 20 120 ns

Note: 1. Ag-A;s Address Specs apply to 10/#, SO and S1. Except Ag - A5 are undefined during T4 - Tg of cycle whereas I0/M, Sg
and S, are stable.
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Table 2-3: 5 MHz AC Characteristics

TA =-40°to +85°C,VDD =+5v + 10%, tCYC =200 ns, CL =150 pF

Limits
Symbol Parameter Units
Min Max
t, CLK Low Time 40 - ns
t, CLK High Time 70 - ns
N Ag - A5 Vaid to Leading Edge of Control (Note 1) 115 - ns
tacL A, - A, Valid to Leading Edge of Control 115 - ns
tao A, - A VaidtoValid Dataln - 330 ns
taer Address Float After Leading Edge of rRD, INTA - 0 ns
ta Ag - Ay Vaid Before Trailing Edge of ALE (Note 1) 50 - ns
ta A, - A, Valid Before Trailing Edge of ALE 50 - ns
tary READY Valid from Address Valid - 100 ns
tea Address (Ag - A;5) Valid After Control 60 - ns
tec Width of Control Low (rRD, WR, INTA) 230 - ns
te Trailing Edge of Control to Leading Edge of ALE 25 - ns
teve CLK Cycle Period 200 2000 ns
tow DataValid to Trailing Edge of wr 230 - ns
t CLK Fall Time - 30 ns
thase HLDA to Bus Enable - 150 ns
toasre Bus Float After HLDA - 150 ns
{/hck HLDA Valid to Trailing Edge of CLK 40 - ns
thon HOLD Hold Time 0 - ns
tuos HOLD Setup Timeto Trailing Edge of CLK 120 - ns
tinm INTR Hold Time 0 - ns
tins INTR RST and TRAP Setup Time to Falling Edge of CLK 150 - ns
ta Address Hold Time After ALE 50 - ns
tc Trailing Edge of ALE to Leading Edge of Control 60 - ns
tiex ALE Low During CLK High 50 - ns
tior ALE to Valid Data During Read - 250 ns
tiow ALE toValid Data During Write - 140 ns
) ALE Width 80 - ns
tiry ALE to Ready Stable - 30 ns
t, CLK Rise Time - 30 ns
trag Trailing Edge of RD to re-Enabling of Address 85 - ns
tro RD (or iNTA) to Valid Data - 150 ns
tron DataHold Time After RD, INTA 0 - ns
try Control Trailing Edge to Leading Edge of Next Control 220 - ns
tayn READY Hold Time 0 - ns
trys READY Setup Time to Leading Edge of CLK 100 - ns
two DataValid After Trailing Edge of wr 60 - ns
twoL Leading Edge of wr to DataValid - 20 ns
tywr X, Rising to CLK Falling 20 110 ns
tyr X, Rising to CLK Rising 20 100 ns

Note: 1. Ag-A;s Address Specs apply to 10/, SO and S1. Except Ag - A5 are undefined during T, - Tg of cycle whereas 10/, Sg
and S; are stable.
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Table 2-4: 6 MHz AC Characteristics

Ty = —40° to +85°C, Vpp = +5V + 5%, teyc = 167 ns, C_ = 150 pF

Limits
Symbol Parameter - Units
Min Max
ty CLK Low Time 34 - ns
t, CLK High Time 59 - ns
tac Ag - A5 Vaid to Leading Edge of Control (Note 1) 96 - ns
tacL A, - A, Valid to Leading Edge of Control 96 - ns
tao A, -A;VaidtoValid Dataln - 292 ns
tarr Address Float After Leading Edge of RD , iNTA - 0 ns
ta Ag - A Valid Before Trailing Edge of ALE (Note 1) 42 - ns
tan A, - A, Valid Before Trailing Edge of ALE 42 - ns
tary READY Valid from Address Valid - 83 ns
tea Address (Ag - A;5) Valid After Control 50 - ns
tec Width of Control Low (RD, WR, iNTA) 192 - ns
teL Trailing Edge of Control to Leading Edge of ALE 20 - ns
teve CLK Cycle Period 167 2000 ns
tow DataValid to Trailing Edge of wr 192 - ns
t CLK Fall Time - 25 ns
toase HLDA to Bus Enable - 125 ns
thasre Bus Float After HLDA - 125 ns
$ilach HLDA Valid to Trailing Edge of CLK 33 - ns
thon HOLD Hold Time 0 - ns
thos HOLD Setup Timeto Trailing Edge of CLK 100 - ns
tinn INTR Hold Time 0 - ns
tins INTR RST and TRAP Setup Time to Falling Edge of CLK 125 - ns
tia Address Hold Time After ALE 42 - ns
tc Trailing Edge of ALE to Leading Edge of Control 50 - ns
tiek ALE Low During CLK High 42 - ns
|\ S ALE toValid Data During Read - 225 ns
tiow ALE to Valid Data During Write - 100 ns
t ALE Width 67 - ns
Ry ALE to Ready Stable - 25 ns
t, CLK Rise Time - 25 ns
trae Trailing Edge of RD to Re-enabling of Address 65 - ns
tro RD (or iNTA) to Valid Data - 125 ns
16N DataHold Time After RD, INTA 0 - ns
try Control Trailing Edge to Leading Edge of Next Control 183 - ns
[ W READY Hold Time 0 - ns
tays READY Setup Time to Leading Edge of CLK 84 - ns
two DataValid After Trailing Edge of wr 50 - ns
twoL Leading Edge of wr to DataValid - 16 ns
ke X, Rising to CLK Falling 20 110 ns
tyr X, Rising to CLK Rising 20 100 ns

Note: 1. Ag- A;s Address Specs apply to I0/mM, SO and S1. Except Ag - A;5 are undefined during T,4 - Tg of cycle whereas 10/M, Sy
and S; are stable.
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Table 2-5: 8 MHz AC Characteristics

TA =-40°to +85°C,VDD = +5v + 5%, tCYC =125 ns, CL =150 pF

Limits
Symbol Parameter Units
Min Max
t, CLK Low Time 25 - ns
t, CLK High Time 44 - ns
N Ag - A5 Vaid to Leading Edge of Control (Note 1) 72 - ns
tacL A, - A, Valid to Leading Edge of Control 72 - ns
tao A, - A VaidtoValid Dataln - 220 ns
taer Address Float After Leading Edge of rRD, INTA - 0 ns
ta Ag - Ay Vaid Before Trailing Edge of ALE (Note 1) 31 - ns
ta A, - A, Valid Before Trailing Edge of ALE 31 - ns
tary READY Valid from Address Valid - 63 ns
tea Address (Ag - A;5) Valid After Control 37 - ns
tec Width of Control Low (rRD, WR, INTA) 144 - ns
te Trailing Edge of Control to Leading Edge of ALE 15 - ns
teve CLK Cycle Period 125 2000 ns
tow DataValid to Trailing Edge of wr 144 - ns
t CLK Fall Time - 25 ns
thase HLDA to Bus Enable - 94 ns
toasre Bus Float After HLDA - 94 ns
{/hck HLDA Valid to Trailing Edge of CLK 25 - ns
thon HOLD Hold Time 0 - ns
tuos HOLD Setup Timeto Trailing Edge of CLK 78 - ns
tinm INTR Hold Time 0 - ns
tins INTR RST and TRAP Setup Time to Falling Edge of CLK 94 - ns
ta Address Hold Time After ALE 32 - ns
tc Trailing Edge of ALE to Leading Edge of Control 38 - ns
tiex ALE Low During CLK High 32 - ns
tior ALE to Valid Data During Read - 168 ns
tiow ALE toValid Data During Write - 75 ns
) ALE Width 50 - ns
tiry ALE to Ready Stable - 25 ns
t, CLK Rise Time - 25 ns
trag Trailing Edge of Rb to Re-enabling of Address 45 - ns
tro RD (or iNTA) to Valid Data - 94 ns
tron DataHold Time After RD, INTA 0 - ns
try Control Trailing Edge to Leading Edge of Next Control 138 - ns
tayn READY Hold Time 0 - ns
trys READY Setup Time to Leading Edge of CLK 63 - ns
two DataValid After Trailing Edge of wr 34 - ns
twoL Leading Edge of wr to DataValid - 16 ns
tywr X, Rising to CLK Falling 20 69 ns
tyr X, Rising to CLK Rising 20 63 ns

Note: 1. Ag-A;s Address Specs apply to 10/, SO and S1. Except Ag - A5 are undefined during T, - Tg of cycle whereas 10/, Sg
and S; are stable.
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Figure 2-5: Timing Diagrams
a) Clock Timing
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Figure 4: Timing Diagrams "t

¢) Write Operation
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Figure 4: Timing Diagrams "t

e) Interrupt Timing
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Table 2-6: DC Characteristics (Commercial and Industrial Temperature Range Devices)

Tp =—40° to +85°C, Vpp = +5v + 10%, tcyc = 320 ns (except as noted)

Limits
Symbol Parameter Test Condition Units
Min Max

teye =320Ns, T, =-40°C 24 mA
lop1 Power Supply Current

teye =320 s, T = +25°C 17 mA

teye =200 0s, T, =—40°C 29 mA
loo2 Power Supply Current o A

teye =200 s, T, = +25 °C 21 mA
Iy Input L eakage Current Vin=VppandV,=0 -10 10 HA
lo Output Leakage Current Ov<Vour £Vpp -10 10 HA
Vi Hysteresis, RESET 0.25 Vv
Vi Input High Voltage 22 |Vppt0.3 \
Vir Input High Level, RESET 24 |Vppt03| V
Vi Input Low Voltage -0.3 +0.8 \%
Vir Input Low Level, RESET -03 +0.8 Vv
Voo Output Low Voltage loo =2mA 0.45 \%

lon = —400 pA 24 N
Vou Output High Voltage o K

lon = —40 HA 42 Vv

2-12
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Table 2-7: Absolute Maximum Ratings

Storage Temperature —65°C to +160°C
Voltage On Any Pin with respect to Ground -0.3to VDD +0.3 Volts
Output Currents 100mA

Power Dissipation 1 Watt

Lead Temperature (Soldering: 10 seconds) 300°C

Note: Stresses beyond those listed above may cause permanent damage to the device. These are stress ratings only,
and functional operation of the device at these or any other conditions beyond those indicated in the operational
sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

Clock Inputs

Clock inputs to the CA80C85B are supplied via the two inputs
X4 and X,. The X4 input can be driven either from an external
clock, or used with the X, input and a crystal to produce an
oscillator function. The minimum input

frequency required in both casesis 1 MHz. The actual internal
microprocessor clock frequency is one half of the frequency
applied or generated externally. For example, a 6 MHz crystal
or external clock waveform is required for 3 MHz operation,
and a 12 MHz clock source isrequired for 6 MHz operation.

The X4/X, circuitry isintended to be used with acrystal cut for
parallel resonance at the required clock frequency. Such crys-
tals require closely controlled load capacitance in order to reso-
nate at the specified frequency. The CA80C85B has an
equivalent parallel capacitance of between 10 and 20 pF. Since
most crystals will require higher values of capacitance to reso-
nate at precisely their specified frequency, additional capaci-
tance must be added as shown in Figure 2-6(a).

When the X4 input is driven from an external clock, X, is left
open. In this case, X4 should be driven with a CMOS driver or
aTTL device with apull-up resistor, as shown in Figure 2-6(b).
The clock low time must be greater than 80 ns for the 3 MHz
device and 30 nsfor the 6 MHz.

Tundra Semiconductor Corporation

a)
C =100 pF for crystal of
4 MHz or less
b)
VDD VVV

CAB80C85B

Figure 2-6: External Clock Circuits
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Serial 110

The Set Interrupt Mask (SIM) and Read Interrupt Mask
(RIM) instructions provide several functions related to serial
port I/O and interrupt mask operations. The SIM instruction
is used to output serial data, and to program the interrupt
mask register. The output signal, SOD, is set or reset as spec-
ified by the SIM instruction, with the accumulator contents
constructed as shown in Figure 2-7.

|=

sop|soe| x | B [mse[ M| M
75 75| 85| 5

|
JNY

—} RST MASKS

@

MASK SET ENABLE
RESET RST7.5 ENABLE

SERIAL OUT DATA ENABLE
SERIAL OUT DATA

Figure 2-7: SIM Instruction Data Byte

The RIM instruction is used to read the seria input data
(SID), as well as the interrupt mask. The accumulator con-
tents after a RIM instruction has been executed are as shown
in Figure 2-8.

so| L || L |e |M (MM
75 |65 |55 75 |65 |55

[

INTERRUPT MASKS

INTERRUPT ENABLE

PENDING INTERRUPTS

SERIAL DATA IN

Figure 2-8: RIM Instruction Data Byte
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Interrupts

The five interrupt levels provided by the CA80C85B are
listed by descending order of priority in Table 2-8. TRAP
and RSTx.5 are RESTART interrupts. When acknowledged,
these four interrupts cause the processor to save the program
counter (PC) on the stack, then branch to the restart address
specified in the table.

The TRAP interrupt is non-maskable. It is set with arising
edge (low to high) followed by a stable high level until sam-
pled by the processor. To reactivate the TRAP interrupt, the
input signal must first go low, then high.

To preserve the status of the Interrupt Enable (IE) flag after a
TRAP interrupt has occurred, the interrupt mask must be
read and saved immediately after the interrupt has been
acknowledged (refer to RIM instruction).

The RST7.5 is a maskable interrupt, set on a rising edge
only, and then latched.

The RST6.5 and RST5.5 are maskable interrupts, set with a
high level applied to their respective inputs. The status of the
three RST interrupt masks can only be affected by the SIM
instruction and REsETIN .

The INTR interrupt is also set by a high level applied to the
input pin. It is similar in operation to the 8080 INT interrupt
in that the action of the processor is dependent on the instruc-
tion placed on the bus during the inva ..

Note that the servicing of any of the five interrupts disables
all future interrupts (except TRAPS) until an El instruction is
executed. Of course, an interrupt of higher priority may
interrupt a previous interrupt in processiif the interrupts have
been re-enabled within the interrupt service routine.

Table 2-8: Interrupt Restart Address

Interrupt Restart Address (HEX)
TRAP 24H
RST7.5 3CH
RST6.5 34H
RST5.5 2CH
Dependent upon the
INTR instruction received on the
bus during an INTA

Tundra Semiconductor Corporation
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CA80C85B

Status Outputs

The status of the CA80C85B can be determined from the
combination of Sy, S; and 1O/ output signals. These signals
are latched on the falling edge of an ALE signal, and are
vaid while ALE is low. Table 2-9 lists the seven possible
types of machine cycles as defined by Sy, S, and 10/w. Note
in the Figure 2-5 timing diagrams that the ks and wr control
lines become active after the status signal's, when the transfer
of dataisto take place.

Table 2-9: Machine Cycle Status Conditions

So S 10/M Status

1 0 0 Memory Write

0 1 0 Memory Read

1 0 1 1/0 Write

0 1 1 1/0 Read

1 1 0 Opcode Fetch

1 1 1 Interrupt Acknowledge
z 0 0 Halt

z X X Hold

Zz X X Reset

Z - High impedance state
X - Don't care condition

Tundra Semiconductor Corporation

Extended Instructions and Condition Codes

The CA80C85B Flag Register features two additional condi-
tion code flags, for a total of seven. These are illustrated in
Figure 2-9. The ten opcodes which comprise the extended
instruction set of the CA80C85B microprocessor are
described in Table 2-10.

S| ZJU|AC| 0 | P| V]| C|FLAG
7/6[5|4|3[|2|1|0]| BIT

V - 2's complement overflow for both
8 and 16-bit arithmetic operations

Ul - Underflow indicator (DCX instruction)
or
Overflow indicator (INX instruction)
Ul=01x02+01xR+02xR

where:

01 = sign of operand 1

02 = sign of operand 2
R = sign of result

For subtraction and comparisons, replace 02 with 02

Figure 2-9: Extended Condition Codes
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Table 2-10: CA80C85B Extended Instruction Set

Name Opcodes Flags Cycles | States Description
Arithmetic Shift of H and L to the Right:
T The contents of registersH and L are shifted right one bit
ARHL 000 000_0 cY 2 7 isshifted into the carry bit. Theresult is saved in registers
Agdressng: HandL.
Register H7=H7; Hn-1=Hn; L7=HO; Ln-1=Ln; CY=L0
Double Subtraction:
50001000 The contents of registers B and Care subtracted from the
DSUB * Z,S,P.CY, 3 10 contents of registersH and L. Theresult issaved in
Addressing: h
Register registersH and L.
(H) (L)=(H) (L) - (B) ()
Jump on NOT Ul Flag:
I 110 dl 1;13 1 Control istransferred to the instruction address specified
INUI Ow-orcer acdress none 2o0r3 | 70r10 | inbytes2and 3 of the current instruction. Theresult is
h'gr;ga?gf% saved in registers H and L.
bl (H) (L=(H) (L) - (B) (O)
Jump on Ul Flag:
11111101 Control istransferred to the instruction address specified
low-order address in bytes 2 and 3 of the current instruction. if the
Al high-order address none 28N 7or10 Unsigned Indicator Flag (Ul) is set. Otherwise control
Addressing: continues sequentially.
Immediate (H) (L)=(H) (L) - (B) (C)
Load D and E with L PlusImmediate Byte:
00101000 Theimmediate byte is added to the contents of
LDHI data none 3 10 registers H and L, and the result is saved in registers
Addressing: DandE.
Immediate Register (D) (B) = (H) (L) + (byte 2)
Load D and E with SP PlusImmediate Byte:
00111000 The 2 bytes of register SP are added to the immediate
LDSI data none 3 10 byte, and the result is saved in registers D and E.
Addressing:
Immediate Register (D) (E) = (SPH) (SPL) + (byte 2)
Load H and L Indirect Through D and E:
11101101 The contents of the memory |ocation given by registers D
LHLX data none 3 10 and E are moved to register L. The contents of the next
Addressing: location are moved to register H
Register Indirect L=((D) (B)); H=((D)(E) + 1)
Rotate D and E Left Through Carry:
The contents of the registers D and E are rotated one bit
RDEL 00011000 cYy v 3 10 left through the carry flag. The low-order bit is set equal
Addressing: ’ tothe CY flag and the CY flag is set to the value shifted
Register out of the high-order bit
Dn+1=Dn; DO; E7; CY=D7; En+1=En; EO=CY
Restart on Overflow:
*11001011 If overflow flag V is set, then the actions below are
RSTV Addressing: none lor3| 6ordR performed. Otherwise, control continues sequentially.
Register Indirect If (V): SP- 1=PCH; SP- 2=PCL; SP=SP - 2; PC=40HEX
StoreH and L Indirect Through D and E:
The contents of register L are moved to the memory
SHLX 1 Al :rL no ,1 none 3 10 location given by registers D and E. The contents of
essing: register H are
B 4 M F 886-3-5753170
e 5
JHE 47 J HLF-(E¥) 86-21-34970699 _ .
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