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Introduction

The C165 is a derivative of the Infineon C166 Family of full featured single-chip CMOS
microcontrollers. It combines high CPU performance (up to 12.5 million instructions per
second) with peripheral functionality and enhanced |O-capabilities. The C165 is
especially suited for cost sensitive applications.
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Table 2 Pin Definitions and Functions
Symbol| Pin Nr | Pin Nr | Input | Function
TQFP | MQFP | Outp.
XTALL1 |5 7 I XTALL: Input to the oscillator amplifier and input
to the internal clock generator
XTAL2 |6 8 O XTAL2: Output of the oscillator amplifier circuit.
To clock the device from an external source, drive
XTAL1, while leaving XTAL2 unconnected.
Minimum and maximum high/low and rise/fall times
specified in the AC Characteristics must be
observed.
P3 10 Port 3 is a 15-bit bidirectional 1/O port. It is bit-wise
programmable for input or output via direction bits.
For a pin configured as input, the output driver is put
into high-impedance state. Port 3 outputs can be
configured as push/pull or open drain drivers. The
Port 3 pins serve for following alternate functions:
P3.0 8 10
P3.1 9 11 O T60OUT GPT2 Timer T6 Toggle Latch Output
P3.2 10 12 I CAPIN GPT2 Register CAPREL Capture Input
P3.3 11 13 O T30UT GPT1 Timer T3 Toggle Latch Output
P3.4 12 14 I T3EUD GPT1 Timer T3 Ext. Up/Down Citrl Input
P3.5 13 15 I T4IN GPT1 Timer T4
Count/Gate/Reload/Capture Input
P3.6 14 16 | T3IN GPT1 Timer T3 Count/Gate Input
P3.7 15 17 I T2IN GPT1 Timer T2
Count/Gate/Reload/Capture Input
P3.8 16 18 1/O MRST SSC Master-Receive/Slave-Transmit
Input/Output
P3.9 17 19 1/O MTSR SSC Master-Transmit/Slave-Receive
Output/Input
P3.10 |18 20 @) TxDO ASCO Clock/Data Output (Asyn./Sync.)
P3.11 |19 21 1/0O RxDO ASCO Data Inp. (Asyn.) or In/Out (Sync)
P3.12 |20 22 O BHE Ext. Memory High Byte Enable Signal,
o) WRH Ext. Memory High Byte Write Strobe
P3.13 |21 23 1/O SCLK SSC Master CI. Output / Slave Cl. Input
P3.15 |22 24 O CLKOUT  System Clock Output (= CPU Clock)
Data Sheet 6 V2.0, 2000-12
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Table 2 Pin Definitions and Functions (cont'd)

Symbol| Pin Nr | Pin Nr | Input | Function
TQFP | MQFP | Outp.

P4 10 Port 4 is an 8-bit bidirectional 1/O port. It is bit-wise
programmable for input or output via direction bits.
For a pin configured as input, the output driver is put
into high-impedance state. Port 4 can be used to
output the segment address lines:

P4.0 23 25 O Al6 Least Significant Segment Address Line

P4.1 24 26 O Al7 Segment Address Line

P4.2 25 27 O Al8 Segment Address Line

P4.3 26 28 O Al19 Segment Address Line

P4.4 29 31 O A20 Segment Address Line

P4.5 30 32 O A21 Segment Address Line

P4.6 31 33 @) A22 Segment Address Line

P4.7 32 34 O A23 Most Significant Segment Address Line

RD 33 35 O External Memory Read Strobe. RD is activated for
every external instruction or data read access.

WR/ |34 36 O External Memory Write Strobe. In WR-mode this pin

WRL is activated for every external data write access. In
WRL-mode this pin is activated for low byte data
write accesses on a 16-bit bus, and for every data
write access on an 8-bit bus. See WRCFG in register
SYSCON for mode selection.

READY | 35 37 I Ready Input. When the Ready function is enabled, a
high level at this pin during an external memory
access will force the insertion of memory cycle
waitstates until the pin returns to a low level.

An internal pullup device holds this pin high when
nothing is driving it.

ALE 36 38 O Address Latch Enable Output. Can be used for
latching the address into external memory or an
address latch in the multiplexed bus modes.

EA 37 39 I External Access Enable pin. A low level at this pin
during and after Reset forces the C165 to begin
instruction execution out of external memory. A high
level forces execution out of the internal program
memory.

“ROMless” versions must have this pin tied to ‘0’

Data Sheet 7 V2.0, 2000-12
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Central Processing Unit (CPU)

The main core of the CPU consists of a 4-stage instruction pipeline, a 16-bit arithmetic
and logic unit (ALU) and dedicated SFRs. Additional hardware has been spent for a
separate multiply and divide unit, a bit-mask generator and a barrel shifter.

Based on these hardware provisions, most of the C165’s instructions can be executed
in just one machine cycle which requires 80 ns at 25 MHz CPU clock. For example, shift
and rotate instructions are always processed during one machine cycle independent of
the number of bits to be shifted. All multiple-cycle instructions have been optimized so
that they can be executed very fast as well: branches in 2 cycles, a 16 x 16 bit
multiplication in 5 cycles and a 32-/16 bit division in 10 cycles. Another pipeline
optimization, the so-called ‘Jump Cache’, allows reducing the execution time of
repeatedly performed jumps in a loop from 2 cycles to 1 cycle.
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Figure 5 CPU Block Diagram
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The CPU has a register context consisting of up to 16 wordwide GPRs at its disposal.
These 16 GPRs are physically allocated within the on-chip RAM area. A Context Pointer
(CP) register determines the base address of the active register bank to be accessed by
the CPU at any time. The number of register banks is only restricted by the available
internal RAM space. For easy parameter passing, a register bank may overlap others.

A system stack of up to 1024 words is provided as a storage for temporary data. The
system stack is allocated in the on-chip RAM area, and it is accessed by the CPU via the
stack pointer (SP) register. Two separate SFRs, STKOV and STKUN, are implicitly
compared against the stack pointer value upon each stack access for the detection of a
stack overflow or underflow.

The high performance offered by the hardware implementation of the CPU can efficiently
be utilized by a programmer via the highly efficient C165 instruction set which includes
the following instruction classes:

— Arithmetic Instructions

— Logical Instructions

— Boolean Bit Manipulation Instructions
— Compare and Loop Control Instructions
— Shift and Rotate Instructions

— Prioritize Instruction

— Data Movement Instructions

— System Stack Instructions

— Jump and Call Instructions

— Return Instructions

— System Control Instructions

— Miscellaneous Instructions

The basic instruction length is either 2 or 4 bytes. Possible operand types are bits, bytes
and words. A variety of direct, indirect or immediate addressing modes are provided to
specify the required operands.

Data Sheet 16 V2.0, 2000-12
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Table 3 C165 Interrupt Nodes
Source of Interrupt or | Request |Enable Interrupt | Vector Trap
PEC Service Request |Flag Flag Vector Location |Number
External Interrupt O CCS8IR CC8IE CC8INT | 00’0060y |18y
External Interrupt 1 CCIIR CCOIE CCOINT |000064y |194
External Interrupt 2 CC10IR CC10IE CC10INT |00'0068y |1A4
External Interrupt 3 CC11IR CC11IE CC11INT |00006CH |1By
External Interrupt 4 CC12IR CC12IE CC12INT |00'0070y |[1CH
External Interrupt 5 CC13IR CCI13IE CCI13INT |000074, |1Dy
External Interrupt 6 CC14IR CC14IE CC14INT |0000784 |1En
External Interrupt 7 CC15IR CC15IE CC15INT |00'007CH | 1FH
GPT1 Timer 2 T2IR T2IE T2INT 000088y |22y
GPT1 Timer 3 T3IR T3IE T3INT 00’'008CH | 234
GPT1 Timer 4 T4IR T4IE T4INT 00’0090y |24y
GPT2 Timer 5 T5IR T5IE TSINT 00’0094y | 254
GPT2 Timer 6 T6IR T6IE T6INT 00’0098 | 264
GPT2 CAPREL Reg. CRIR CRIE CRINT 00'009Cy | 27H
ASCO Transmit SOTIR SOTIE SOTINT 00’'00A8y | 2AH
ASCO Transmit Buffer |SOTBIR SOTBIE SOTBINT |00011Cy |47H
ASCO Receive SORIR SORIE SORINT 00’'00ACH | 2By
ASCO Error SOEIR SOEIE SOEINT 00'00BOy | 2CH
SSC Transmit SCTIR SCTIE SCTINT |00'00B4y |2Dy
SSC Receive SCRIR SCRIE SCRINT |0000B8y |2En
SSC Error SCEIR SCEIE SCEINT |00'00BCy |2Fh
Unassigned node XPOIR XPOIE XPOINT 00’0100y |40y
Unassigned node XP1IR XP1IE XP1INT 00’0104y |41y
Unassigned node XP2IR XP2IE XP2INT 00'0108y |42y
Unassigned node XP3IR XP3IE XP3INT 00'010CH |43y
Unassigned node CC29IR CC29IE CC29INT |00'0110y |44y
Unassigned node CC30IR CC30IE CC30INT |000114y |454
Unassigned node CC31IR CC3lIE CC31INT |000118y |46y
Data Sheet 18 V2.0, 2000-12
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General Purpose Timer (GPT) Unit

The GPT unit represents a very flexible multifunctional timer/counter structure which
may be used for many different time related tasks such as event timing and counting,
pulse width and duty cycle measurements, pulse generation, or pulse multiplication.

The GPT unit incorporates five 16-bit timers which are organized in two separate
modules, GPT1 and GPT2. Each timer in each module may operate independently in a
number of different modes, or may be concatenated with another timer of the same
module.

Each of the three timers T2, T3, T4 of module GPT1 can be configured individually for
one of four basic modes of operation, which are Timer, Gated Timer, Counter, and
Incremental Interface Mode. In Timer Mode, the input clock for a timer is derived from
the CPU clock, divided by a programmable prescaler, while Counter Mode allows a timer
to be clocked in reference to external events.

Pulse width or duty cycle measurement is supported in Gated Timer Mode, where the
operation of a timer is controlled by the ‘gate’ level on an external input pin. For these
purposes, each timer has one associated port pin (TxIN) which serves as gate or clock
input. The maximum resolution of the timers in module GPT1 is 16 TCL.

The count direction (up/down) for each timer is programmable by software or may
additionally be altered dynamically by an external signal on a port pin (TXEUD) to
facilitate e.g. position tracking.

In Incremental Interface Mode the GPT1 timers (T2, T3, T4) can be directly connected
to the incremental position sensor signals A and B via their respective inputs TxIN and
TXEUD. Direction and count signals are internally derived from these two input signals,
so the contents of the respective timer Tx corresponds to the sensor position. The third
position sensor signal TOPO can be connected to an interrupt input.

Timer T3 has an output toggle latch (T3OTL) which changes its state on each timer over-
flow/underflow. The state of this latch may be output on pin T30OUT e.g. for time out
monitoring of external hardware components, or may be used internally to clock timers
T2 and T4 for measuring long time periods with high resolution.

In addition to their basic operating modes, timers T2 and T4 may be configured as reload
or capture registers for timer T3. When used as capture or reload registers, timers T2
and T4 are stopped. The contents of timer T3 is captured into T2 or T4 in response to a
signal at their associated input pins (TxIN). Timer T3 is reloaded with the contents of T2
or T4 triggered either by an external signal or by a selectable state transition of its toggle
latch T3OTL. When both T2 and T4 are configured to alternately reload T3 on opposite
state transitions of T3OTL with the low and high times of a PWM signal, this signal can
be constantly generated without software intervention.

Data Sheet 20 V2.0, 2000-12
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Table 6 C165 Registers, Ordered by Name (cont’d)
Name Physical |8-Bit |Description Reset
Address | Addr. Value
CP FE10y 08y |CPU Context Pointer Register FCO0y
CRIC b | FF6A4 BS54 | GPT2 CAPREL Interrupt Ctrl. Reg. 00004
CSP FEO8 04 CPU Code Seg. Pointer Reg. (read only) | 00004
DPOH b |[F1024 E |81y |POH Direction Control Register 00y
DPOL b |F1004 E |80y |POL Direction Control Register 00y
DP1H b |[F1064 E [834 |P1H Direction Control Register 00y
DP1L b |[F1044 E (824 |PL1L Direction Control Register 00H
DP2 b | FFC2y4 Ely | Port 2 Direction Control Register 0000y
DP3 b | FFC6y E3y | Port 3 Direction Control Register 0000
DP4 b | FFCAH{ E54 | Port 4 Direction Control Register 00y
DP6 b | FFCER E74 | Port 6 Direction Control Register 00H
DPPO FEOOy 00y CPU Data Page Pointer 0 Reg. (10 bits) | 00004
DPP1 FEO2y 01y CPU Data Page Pointer 1 Reg. (10 bits) | 00014
DPP2 FEO4,, 02y CPU Data Page Pointer 2 Reg. (10 bits) | 00024
DPP3 FEOGH 03y CPU Data Page Pointer 3 Reg. (10 bits) | 00034
EXICON b |[F1CO4 E |EOy |External Interrupt Control Register 0000y
IDCHIP FO7Cy E |3Ey |ldentifier 05XXH
IDMANUF FO7Ey E |3Fy |Identifier 1820y
IDMEM FO7Ay E [3Dy |ldentifier 0000y
IDMEM2 FO76y E |3By |ldentifier 0000
IDPROG FO784 E [3Cy |Identifier 0000y
MDC b | FFOER 87y | CPU Multiply Divide Control Register 0000y
MDH FEOCH 064 | CPU Multiply Divide Reg. — High Word 00004
MDL FEOEL 07y | CPU Multiply Divide Reg. — Low Word 0000y
ODP2 b |F1C24 E |Ely |Port2 Open Drain Control Register 0000
ODP3 b |[F1C64 E |[E34 |Port3 Open Drain Control Register 00004
ODP6 b |FICE4 E |E74 |Port6 Open Drain Control Register 00y
ONES b | FF1Ey 8Fy | Constant Value 1's Register (read only) | FFFFy
POH b | FFO2y 81 Port 0 High Reg. (Upper half of PORTO) 00y
POL b | FFOOy 80y Port 0 Low Reg. (Lower half of PORTO) 00y

Data Sheet 28 V2.0, 2000-12
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Absolute Maximum Ratings

Table 7 Absolute Maximum Rating Parameters

Parameter Symbol Limit Values Unit | Notes
min. max.

Storage temperature Tst - 65 150 °C |-

Junction temperature T, - 40 150 °C |under bias

Voltage on Vpp pins with | Vpp -0.5 6.5 \Y -

respect to ground (Vsg)

Voltage on any pin with VN -0.5 Vpp +0.5|V -

respect to ground (Vsg)

Input current on any pin - - 10 10 mA |-

during overload condition

Absolute sum of all input |- — |200| mA |-

currents during overload

condition

Power dissipation Ppiss |- 1.5 W |-

Note: Stresses above those listed under “Absolute Maximum Ratings” may cause
permanent damage to the device. This is a stress rating only and functional
operation of the device at these or any other conditions above 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.
During absolute maximum rating overload conditions (N >V pp orV,y <Vsg) the
voltage on Vpp pins with respect to ground (Vgg) must not exceed the values
defined by the absolute maximum ratings.
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Parameter Interpretation

The parameters listed in the following partly represent the characteristics of the C165
and partly its demands on the system. To aid in interpreting the parameters right, when
evaluating them for a design, they are marked in column “Symbol”:

CC (Controller Characteristics):
The logic of the C165 will provide signals with the respective timing characteristics.

SR (System Requirement):
The external system must provide signals with the respective timing characteristics to
the C165.

DC Characteristics (Standard Supply Voltage Range)
(Operating Conditions apply)®)

Parameter Symbol Limit Values |Unit | Test Condition
min. max.
Input low voltage (TTL, V|, SR|-05 |02Vpp|V |-
all except XTAL1) -0.1
Input low voltage XTAL1 V> SR|-05 |03Vpp|V |-
Input high voltage (TTL, Vi SR[02Vpp|Vpp+ |V |-
all except RSTIN and XTAL1) +0.9 0.5
Input high voltage RSTIN Vg1 SR|06 Vpp|Vpp+ |V |-
(when operated as input) 0.5
Input high voltage XTAL1 Vigo SR[0.7Vpp|Vpp+ |V |-
0.5
Output low voltage VoL CC |- 0.45 \Y loL =2.4mA

(PORTO, PORT1, Port 4, ALE,
RD, WR, BHE, RSTOUT,

RSTIN?)

Output low voltage Vo1 CC |- 0.45 \Y loL = 1.6 mA

(all other outputs)

Output high voltage® Voy CC |2.4 - V  |loy=-24mA
PORTOFORTLEGUAE | losWop |~ |V lou=05mA
Output high voltage® Vou1 CC | 2.4 - V.  |loy=-1.6mA

(all other outputs) 0.9Vpp |- V lop = - 0.5 mA
Input leakage current (Port5) |lgz; CC |- +200 [nA |OV<V|<Vpp
Input leakage current (all other) |15z, CC |- +500 |nA |0.45V<V|N<Vpp
RSTIN inactive current® lrsth?) |- - 10 A | VN = Ving

Data Sheet 34 V2.0, 2000-12
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DC Characteristics (Reduced Supply Voltage Range) (cont’d)

(Operating Conditions apply)®

Parameter Symbol Limit Values |Unit | Test Condition

min. max.

PORTO configuration current®) [Ipg4> |- -5 A | Vin = Vidmin

6 —
lpo® |-100 |- HA | ViN = ViLmax

XTAL1 input current L, CC|- + 20 MA OV <V|y<Vpp

Pin capacitance® Co CC|- 10 pF |f=1MHz

(digital inputs/outputs) Tp=25°C

D Keeping signal levels within the levels specified in this table, ensures operation without overload conditions.
For signal levels outside these specifications also refer to the specification of the overload current | oy

2) valid in bidirectional reset mode only.

3) This specification is not valid for outputs which are switched to open drain mode. In this case the respective
output will float and the voltage results from the external circuitry.

4 These parameters describe the RSTIN pullup, which equals a resistance of ca. 50 to 250 kQ.

%) The maximum current may be drawn while the respective signal line remains inactive.

6) The minimum current must be drawn in order to drive the respective signal line active.

) This specification is valid during Reset and during mld-mode or Adapt-mode. During Hold-mode Port 6 pins
are only affected, if they are used (configured) for CS output and the open drain function is not enabled. The
READY-pullup is always active, except for Powerdown mode.

8 This specification is valid during Reset and during Adapt-mode.

9)

Not 100% tested, guaranteed by design and characterization.
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Memory Cycle Variables

The timing tables below use three variables which are derived from the BUSCONXx
registers and represent the special characteristics of the programmed memory cycle.
The following table describes, how these variables are to be computed.

Table 12 Memory Cycle Variables

Description Symbol |Values

ALE Extension 9N TCL x <ALECTL>
Memory Cycle Time Waitstates | {c 2TCL x (15 - <MCTC>)
Memory Tristate Time te 2TCL x (1 - <MTTC>)

Note: Please respect the maximum operating frequency of the respective derivative.
AC Characteristics
Multiplexed Bus (Standard Supply Voltage Range)

(Operating Conditions apply)
ALE cycle time =6 TCL + 2t + tc + tz (120 ns at 25 MHz CPU clock without waitstates)

Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit
=25 MHz 1/2TCL =1to 25 MHz
min. max. min. max.

ALE high time tg CC [10+1ty |- TCL-10 |- ns
+ 1ty

Address setup to ALE tg CC |4+t |- TCL-16 |- ns
+ 1ty

Address hold after ALE |t; CC [10+ty |- TCL-10 |- ns
+ 15

ALE falling edgeto RD, |t CC [10+ty |- TCL-10 |- ns

WR (with RW-delay) +ta

ALE falling edge toRD, |ty CC [-10+ts|— -10+ty |- ns

WR (no RW-delay)

Address float after RD, |t;g CC |- 6 - 6 ns

WR (with RW-delay)

Address float after RD, |t;; CC |- 26 - TCL+6 |ns

WR (no RW-delay)

RD, WR low time t;, CC [30+t: |- 2TCL-10 |- ns

(with RW-delay) +1ic
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Multiplexed Bus (Standard Supply Voltage Range) (cont'd)
(Operating Conditions apply)
ALE cycle time =6 TCL + 2ty + tc + t= (120 ns at 25 MHz CPU clock without waitstates)

Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit
=25 MHz 1/2TCL =1to 25 MHz
min. max. min. max.
RD, WR low time t;3 CC |50+t |- 3TCL-10 |- ns
(no RW-delay) +tc
RD to valid data in t;4 SR |- 20 +tc |- 2TCL-20 |ns
(with RW-delay) +1c
RD to valid data in t;s SR |- 40 +tc |- 3TCL-20 |ns
(no RW-delay) +1c
ALE low to valid datain |t;g SR |- 40 +ty |- 3TCL-20 |ns
+1tc +1ip+ e
Address to valid datain  |t;7 SR |- 50 + 2ty |— 4TCL-30 |ns
+1c + 2ty + te
Data hold after RD t;g SR [0 —~ 0 —~ ns
rising edge
Data float after RD t;g SR |- 26 +tg |- 2TCL-14 |ns
+ i
Data valid to WR ty, CC [20+tc |- 2TCL-20 |- ns
+1{c
Data hold after WR th,3 CC [26+tp |- 2TCL-14 |- ns
+ i
ALE rising edge after RD, |t,5 CC (26 +t |- 2TCL-14 |- ns
WR + 1
Address hold after RD, [t;; CC |26+t |- 2TCL-14 |- ns
WR + 1
ALE falling edge to CSY |tyg CC |-4-ty [10-ty |-4-t, 10 - ty ns
CS low to Valid Data In? |t3g SR |- 40 - 3TCL-20 |ns
+tct2ty +1c + 2ty
CS hold after RD, WRY |t,q CC |46+t |- 3TCL-14 |- ns
+ te
ALE fall. edge to RdCS, [t CC [16+ty |- TCL -4 — ns
WrCS (with RW delay) + ta
ALE fall. edge to RdCS, |[t4;3 CC [-4+1ty |- -4 — ns
WrCS (no RW delay) +ta
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Demultiplexed Bus (Standard Supply Voltage Range) (cont’d)
(Operating Conditions apply)
ALE cycle time = 4 TCL + 2tp + tc + I (80 ns at 25 MHz CPU clock without waitstates)

Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit
= 25 MHz 1/2TCL =1to 25 MHz
min. max. min. max.

Data float after RACS ts3 SR |- 20+t |- 2TCL-20 |ns
(with RwW-delay)V gﬂA+¢

1
Data float after RACS tegg SR |- 0+t — TCL-20 |ns
(no RW-delay)V +) 2tp + te

1
Address hold after tss CC |-6+t |- -6+t — ns
RdCS, WrCS
Data hold after WrCS ts; CC |6+t |- TCL-14 |- ns

+ 1

D RW-delay and t, refer to the next following bus cycle (including an access to an on-chip X-Peripheral).

2) Read data are latched with the same clock edge that triggers the address change and the rising RD edge.
Therefore address changes before the end of RD have no impact on read cycles.

3) These parameters refer to the latched chip select signals (CSxL). The early chip select signals (CSXE) are
specified together with the address and signal BHE (see figures below).
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AC Characteristics
CLKOUT and READY (Reduced Supply Voltage)
(Operating Conditions apply)
Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit
=20 MHz 1/2TCL =1to 20 MHz
min. max. min. max.
CLKOUT cycle time trg CC |50 50 2TCL 2TCL ns
CLKOUT high time t3p CC |15 - TCL-10 |- ns
CLKOUT low time t3; CC |13 — TCL-12 |- ns
CLKOUT rise time t3p CC |- 12 — 12 ns
CLKOUT fall time tz3 CC |- 8 — 8 ns
CLKOUT rising edgeto |t3; CC |[O+ty |84ty |O0+t, 8+t ns
ALE falling edge
Synchronous READY t3s SR |18 - 18 - ns
setup time to CLKOUT
Synchronous READY tzg SR |4 — 4 — ns
hold time after CLKOUT
Asynchronous READY t37 SR |68 — 2TCL +tsg | — ns
low time
Asynchronous READY |tzg SR |18 - 18 - ns
setup timeD
Asynchronous READY |tzg SR |4 - 4 - ns
hold time?)
Async. READY hold time |tgo SR |0 0 0 TCL-25 |ns
after RD, WR high + 2tp + + 2ty + tc
(Demultiplexed Bus)? te + t?
+ t2)

D These timings are given for test purposes only, in order to assure recognition at a specific clock edge.

2) Demultiplexed bus is the worst case. For multiplexed bus 2TCL are to be added to the maximum values. This
adds even more time for deactivating READY.
The 2t, and tc refer to the next following bus cycle, tg refers to the current bus cycle.
The maximum limit for tgg must be fulfilled if the next following bus cycle is READY controlled.
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AC Characteristics

External Bus Arbitration (Standard Supply Voltage)
(Operating Conditions apply)

Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit
=25 MHz 1/2TCL =1to 25 MHz

min. max. min. max.
HOLD input setup time  |tg; SR |20 - 20 — ns
to CLKOUT
CLKOUT to HLDA high |tg, CC |- 20 — 20 ns
or BREQ low delay
CLKOUT to HLDA low tgz CC |- 20 - 20 ns
or BREQ high delay
CSx release teg CC |- 20 — 20 ns
CSx drive tgs CC |-4 24 -4 24 ns
Other signals release tegg CC |- 20 — 20 ns
Other signals drive tg7 CC |-4 24 -4 24 ns
External Bus Arbitration (Reduced Supply Voltage)
(Operating Conditions apply)
Parameter Symbol | Max. CPU Clock | Variable CPU Clock |Unit

=20 MHz 1/2TCL =1to 20 MHz

min. max. min. max.
HOLD input setup time tsg SR |30 — 30 - ns
to CLKOUT
CLKOUT to HLDA high |t CC |- 20 - 20 ns
or BREQ low delay
CLKOUT to HLDA low tsz CC |- 20 — 20 ns
or BREQ high delay
CSx release tea CC |- 20 - 20 ns
CSx drive tes CC |-4 30 -4 30 ns
Other signals release tegg CC |- 20 — 20 ns
Other signals drive tg7 CC |-4 30 -4 30 ns
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