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CALIFORNIA MICRO DEVICES

G65SC22

Microcircuits

CMOS Versatile Interface Adapter With Interval

Timer/Counters

Features

® CMOS process technology for low power consumption

* Fully compatible with NMOS 6522 devices

* |ow power consumption allows battery-powered operation
(2 mA at 1 MHz)

® Two 8-bit, bidirectional peripheral 1/0. Ports

* Two powerful 16-bit programmable Timer/Counters

® Serial bidirectional peripheral I/O Port

* Enhanced "handshake" feature

¢ Latched input/Output Registers on both I/O Ports

® Programmable Data Direction Registers

* Six operating frequencies—1, 2, 3, 4, 5 and 6 MHz

® TTL compatible /O peripheral lines

® Single +5 volts power supply

® Available in 40-pin dual-in-line or 44-pin PLCC package

General Description

The CMD G65SC22 Versatile interface Adapter (VIA) is a fiexible
/O device for use with the CMD GESSCXXX series 8-bit micro-
processor family. The G65SC22 includes functions for pro-
grammed control of up to two peripheral devices (Ports A and
B). Two program controlled 8-bit bidirectional peripheral I/0 ports
allow direct interfacing between the microprocessor and
selected peripheral units. Each port has input data latching
capacity. Two programmable Data Direction Registers (A and
B) allow selection of data direction (input or output) on a indi-
vidual line basis. Also provided are two programmable 16-bit
Interval Timer/Counters with latches. Timer 1 may be operated
in a One-Shot Interrupt Mode with interrupts on each count-to-
zero, or in a Free-Run Mode with a continuous series of evenly
spaced interrupts. Timer 2 functions as both an interval and
pulse counter. Serial data transfers are provided by a serial-to-
parallel/parallel-to-serial shift register. Application versatility is
further increased by various control registers, including — an
Interrupt Flag Register, an Interrupt Enable Register and two
Function Control Registers.

Block Diagram
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RS2 —
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|}————————P CA2
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CONTROL LOGIC (e¢—@———— CB2
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IACALIFORNIA MICRO DEVICES G65SC22

Absolute Maximum Ratings: (Note 1) This device contains input protection against damage due to

high static voltages or electric fields; however, precautions
Rating Symbol Value should be taken to avoid application of voitages higher than
Supply Volitage VoD -0.3V to +7.0v the maximum rating.
Input Volitage VIN -0.3v to Vop +0.3V Not
- " es:
Operating Temperature Ta ~40°C 10 +85°C 1. Exceeding these ratings may cause permanent damage.
Storage Temperature Ts -85°C to +150°C functional operation under these conditions is not implied.
DC Characteristics: VDD =5.0V = 5%, Vss = 0V, Ta = -40°C to +85° C Industrial, 0°C to +70°C Commercia!
Parameter Symbol Min. Max. Unit
Input High Voltage ViH 20 Voo + 0.3 v
Input Low Voltage viL -0.3 0.8 \4
Input Leakage Current (Vin = 0 to VOD). Input Only Pins, IIN *1.0 nA
R/W. RES, RS0-RS3, CS1, £S2, CA1,42
Three-State Leakage Current (ViN=04t024V), ™ TSI +10.0 wA
DO-D7. IRQ .
Input High Current (VI = 2.4V), H -200 BA

Peripheral Inputs with Pullups,
PAQ-PA7, PB0-PB7, CA2, CB1,CB2

Input Low Current (ViL = 0.4V) it -16 mA
Peripheral Inputs with Pullups
PAQ-PA7, PB0O-PB7, CA2,CB1.CB2

Output Low Voltage (l0L = 3.2 mA), _ VoL 0.4 v
PAO-PA7, PBO-PB7, D0O-D7, CA2, CB1,CB2, IRQ
Output High Voltage (10H = -200 uA), _ VOH 24 v
¢ PAQ-PA7, PB0-PB7, D0-D7, CA2,CB1,CB2, IRQ
- Output High Current (Sourcing) 10H -3.0 mA
. (VoM = 1.5V, Direct Transistor Drive), PB0O-PB7
Supply Current f=1MHz 100 20 mA
(No Load) f=2MHz oo 40 mA
=3 MHz 100 6.0 mA
f=4 MHz oo 8.0 mA
Power Dissipation (Inputs = Vss or VoD, No Loads),
Operating (VDD = 5.5V, f = 1 MHZ) PO 11.0 mw
Standby (Static) Poss 100 uW
Input Capacitance (f = 1 MHz) CiN 5.0 pF |
Qutput Capacitance (f = 1 MHz) Cout 10.0 pF ;

AC Characteristics—Processor interface Timing: Voo = 5.0V =5%, Vss = OV, Ta = 40° to +85° C industrial.

0°C to + 70° C Commercial
G65S¢22-1 | G65SC22-2 | G65SC22-3 | G655C22-4 | C655C22-5 | G655C22-6
Parameter Symbol| Min { Max | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max | Unit
Cycle Time tcvc |1000{- — | 500 | — | 330{ — [250| — | 200| — [ 167 | — | nS
Phase 2 Puise Width High tPwH 470 | — | 240 | — | 160 | — | 120 — 90 -— 80 — | nS
Phase 2 Pulse Width Low tPw. | 470 | — (240 | — | 160 | — | 120 — | 90 | — | 8 | — | nS
Phase 2 Transition tRF — {30 {—}3 | —}|30]—1|3]|— 10 | — 10 | nS
Read Timing (Figure 2)
Select, RW tach | 160 | — | 90 | — | 65 | — | 45 | — [ 40 | — [ 35 | — | nS
Select, RW Hold tcar | 0 [ —l 0}l ~=|O0O|—]JO0O|—=—lo0o|l~—~]0o0]|—|ns
Data Bus Delay tcDR — | 320 — | 150 — |130| —~ | 75 | — | 70 | — | 65 | nS
Data Bus Hold thR M00|—|1W0|[—|10|~]|10]|—=]10]—1{10] —1|nS
Peripheral Data Setup tbcR {300 — [ 180 — (110} — | 78 | — | 65 | — | 60 | — | nS
Write Timing (Figure 3)
Select RAW Setup tacw [160| — [ 90 | — | 65 | — | 45 | — | 40| — | 35 | — | nS
Select, RW Hold ttaw | 0O | —J 0 | —|JO0O|—=—}O0O{—=—]0]|—~]O0]|—{ns
Data Bus Setup tocw | 195 | — | 75 | — | 65 | — | 45 | — | 40 | — | 385 | — | nS
Data Bus Hold tHw 00| — |10 | —=]10] —|10]|—] 1] 10 5 — | nS
Peripheral Data Delay (Port A) terw — |[1000] — [S00] — [330) — | 250} — [ 167 | — | 125 | nS
(Port B) — |1000] — {500 — |330| — {250| — (167 | — | 125 | nS
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ACALIFORNIA MICRO DEVICES

G65SC22

(See Figures 4 through 12)

AC Characteristics—Peripheral Interface Timing: V00 =5.0V = 5%, Vss = 0V, Ta = -40°C to +85°C Industrial.

0°Cto +70°C Commercial.

Figure 1. Functional Block Diagram

© 2000 California Micro Devices Corp. All rights reserved.

Parameter Symbotl Min Max Unit Figure
Rise and Fall Time for CA1, CB1, CA2 and CB2 input Signals tR. tF - 1.0 uS -
Delay Time, Clock Negative Transition to CA2 Negative tCA2 -— 1.0 uS 45
Transition (Read Handshake or Puise Mode)
Delay Time, Clock Negative Transition to CA2 Positive tRSY - 1.0 uS 4
Transition (Pulse Mode)
Delay Time, CA1 Active Transition to CA2 Positive Transition tRS2 - 2.0 uS 5
(Handshake Mode)
Delay Time, Clock Positive Transition to CA2 or CB2 Negative twHS 1.0 uS 6.7
Transition (Write Handshake)
Delay Time, Peripherai Data Valid to CA2 or DS 40 — nS 6.7
CB2 Negative Transition
Delay Time, Clock Positive Transition to CA2 or CB2 Positive tRS3 -_ 1.0 uS 6
Transition (Pulse Mode)
Delay Time, CA1 or CB1 Active Transition to CA2 or CB2 tRS4 - 2.0 uS 7
Positive Transition (Handshake Mode)
Delay Time Required from CA2 Output to CA1 Active t21 400 — nS 7
Transition (Handshake Mode)
Set-up Time, Peripheral Data Valid to CA1 or CB1 Active tiL 300 - nS 8
Transition (Input Latching)
Shift-Out Delay Time—Time from ¢2 Falling Edge to CB2 tSR1 — 300 nS 9
Data Out
Shift-In Set-up Time—Time from CB2 Data In to ¢2 Rising Edge tsr2 300 - nS 10
External Shift Clock (CB1) Set-up Time Relative to ¢2 tsR3 100 tcye nS 10
Trailing Edge
Puise Width—PB6 Input Pulse tiPw 2 x tCyc - 12
Pulse Width—CB1 input Clock ticw 2 x tcye - 11
Pulse Spacing—PB6 Input Pulse tiPs 2 x tCYC - 12
Puise Spacing—CB1 Input Pulse tics 2 x tcye - 1
CA1, CB1 Set Up Prior to Transition to Arm Latch taL 300 — nS 8
Peripheral Data Hold After CA1, CB1 Transition tPDH 150 - nS 8
RSO —9 o iRG
n C
gg > cg:%ss .N:E‘acasuzf F:‘:)om'nm ’—->r m;\:'r“&?::!(ﬁ) <:> .TY PORTB
— oL e o
% —e= L0GIC © ENABLE (IER) o 8%‘:%&@“) w(r;:)ns DATA BUS
R
AW ] - CA2
FUNCTION CONTROL MANDSMAKE CONTROL CaAt
* PERIPHERAL (PCR) ¢ PORT A
P e AUXILIARY (ACR) b * PORTS o C82
e
DATA @ DATA  [—
sUS sus | __
BUFFERS
. ':ﬁli"es TILH, D SERIAL DATA
o COUNNERS (TICH, SMIFT REGISTER (SR)
TiC-L
TIMER 2 PORT B REGISTERS POAT
® LATCH (T2L-L) » INPUT LATCM (IRB) [ PORT A
Q * COUNTERS (T2C-H, L-_.>' OUTPUT (ORS) ® SUFFERS DATA BUS
T2C4) e DATA DIRECTION(DORS) r®)
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IACALIFORNIA MICRO DEVICES G65SC22

Timing Diagrams: Measurement points 0.8.V and 2.0V uniess otherwise specified.

IR ] | —

e | Ct——

tACR e 1cAR
ADDRESS
CS.RS.ETC

AW \

PCR —wmd

PERIPHERAL
DATA,
CA2,CB2

pem--{COR ——t MR
DATA
BUS '

Figure 2. Read Timing

" -———7[ A ——— —
S %

Figure 3. Write Timing

N Y S o
orenstion /" AN

CA2
“DATA TAKEN"

Figure 4. Read Handshake, Pulse Mode Timing (CA2)
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IACALIFORNIA MICRO DEVICES G65SC22

Timing Diagrams (Continued): Measurement points 0.8V and 2.0V unless otherwise specified.

. U\ m
READ IRA
OPERATION P
"
cA2
“DATA TAKEN" .
.
| N ths2
cAY /a
“DATA READY"
w/a
LA

ACTIVE
TRANSITION

Figure 5. Read Handshake, Handshake Mode Timing (CA2)

WRITE ORA, ORB
OPERATION

%AC:EADY" | \‘ /
tos

Figure 6. Write Handshake, Pulse Mode Timing (CA2, CB2)

WRITE ORA, ORB
OPERATION /4
7/

SOATA READY- | o \(_I{/ / il

Figure 7. Write Handshake, Handshake Mode Timing (CA2, CB2)
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IACALIFORNIA MICRO DEVICES G65SC22

Timing Diagrams (Continued): Measurement points 0.8V and 2.0V uniess otherwise specified.

PA PB

PERIPHERAL
INPUT DATA
I, g ran
CA1,CB1 n
INPUT LATCHING >§
CONTROL -
N ——
ACTIVE
TRANSITION

Figure 8. Peripheral Data, Input Latching Timing

- LJ L I J LI 1
s Z77772777777777

1SR
ce1

SHIFT CLOCK
(INPUT OR \
OUTPUT) N\
DELAY TIME MEASURED FROM THE FIRST o2
FALLING EDGE AFTER CB1 FALLING EDGE
Figure 9. Data Shift Out, Internal or External Shitt Clock Timing
- | L LJ LJ 1 [
e tsn2
cB2
SHIFT DATA
(INPUT)
cB1 X
SHIFT CLOCK \
(INPUT OR /.(//// SETUP TIME MEASURED TO THE FIRST 02
OoUTPUT) RISING EDGE AFTER CB1 RISING EDGE.
- 1SR) tmt——

Figure 10. Data Shift In, Internal or External Shift Clock Timing

cB1
SHIFT CLOCK
INPUT

| tiCw | I ucs: I

Figure 11. External Shift Clock Timing
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ACALIFORNIA MICRO DEVICES

G65SC22

Timing Diagrams (Continued): Measurement .poims 0.8V and 2.0V unless otherwise specified.

PB6
PULSE COUNT
INPUT

I ) !

Figure 12. Pulse Count Input Timing

5.0v

1.2K¢}

PIN

OPEN DRAIN
OUTPUT TEST LOAD

voo ’

3K

1

PIN

100 pF

Figure 13. Test Load

Signal Description

Reset (RES)

Reset (RES) clears ali internal registers (except T1 and T2
counters and latches, and the Shift Register (SR)). In the RES
condition, all peripheral interface lines (PA and PB) are
placed in the input state. Also, the Timers (T1 and T2). SR
and interrupt logic are disabied from operation.

Input Clock (¢2)
The system o2 Input Clock controls all data transtfers between

the G85SC22 and the microprocessor.

ReadN_l_rite (R/W)

The R/W signal is generated by the microprocessor and is
used to control the transfer of data between the G65SC22 and
the microprocessor. When R/W is in the high state (Logic 1)
and the chip is selected, data is transferred from the G65SC22
to the microprocessor (Read operation). Conversely, when
R/W is in the low state (Logic 0), data is transferred from the
processor to the selected G65SC22 register (Write operation).
Read/Write must always be preceded by a proper Chip Select
(CS1,.CS2).

Data Bus (D0-D7)

The eight bidirectional Data Bus lines are used to transfer data
between the G65SC22 and the microprocessor. During a Read

© 2000 California Micro Devices Corp. All rights reserved.

operation, the contents of the selected G65SC22 internal reg-
ister are transferred to the microprocessor via the Data Bus
lines. During a Write operation, the Data Bus lines serve as
high impedance inputs over which data is transferred from the
microprocessor to a selected G65SC22 register. The Data Bus
lines are in the high impedance state when the G65SC22 is
unselected.

Chip Select (CS1, CS2)

Normally, the two Chip Select lines are connected to the
microprocessor address lines. This connection may be direct
or through decoding. To access a selected G65SC22 register,
CS1 must be high (Logic 1) and CS2 must be low (Logic 0).

Register Select (RS0-RS3)

The Register Select.inputs allow the microprocessor to select
one of 16 internal registers within the G65SC22. Refer to Table
1 for Register Select coding and a functional description.

Interrupt Request (IRQ)
The Interrupt Request (IRQ) output signal is generated
{Logic 0) whenever an internal Interrupt Flag bit is set (Logic
1) and the corresponding interrupt Enable bit is a Logic 1.
The Interrupt Request output is an open-drain configuration,
thus allowing the 1RQ signal to be wire-ORed to a common
microprocessor IRQ input line.

215 Topaz Street, Milpitas, California 95035 A Tel: (408) 263-3214 A Fax: (408) 263-7846 A www.calmicro.com
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ACALIFORNIA MICRO DEVICES

G65SC22

Table 1. G655C22 internal Registers

Register RS Coding Register Description
Number RS3 RS2 RS1 RSO Designation Write (R/W = 0) Read (R/W=1)
0 0 0 0 0 ORB/IRB Qutput Register "B"” Input Register “B”
1 0 0 0 1 ORA/IRA Qutput Register "A" input Register “A"
2 0 0 1 0 DDRB Data Direction Register "B"
3 0 0 1 1 DDRA Data Direction Register “A™
4 0 1 0 0 T1C-L T1 Low-Order Latches L T1 Low-Order Counter
5 0 1 0 1 T1C-H T1 High-Order Counter
6 0 1 1 0 TiL-L T1 Low-Order Latches
7 0 1 1 1 TiL-H T1 High-Order Latches
8 1 0 0 0 T2C-L T2 Low-Order Latches | T2 Low-Order Counter
9 1 0 0 1 T2C-H T2 High-Order Counter
10 1 0 1 0 SR Shift Register
1 1 0 1 1 ACR Auxiliary Control Register
12 1 1 0 0 PCR Peripheral Control Register
13 1 1 0 1 IFR Interrupt Flag Register
14 1 1 1 0 IER Interrupt Enable Register
15 1 1 1 1 ORA/IRA Same As Reg 1 Except No “Handshake”

Peripheral Data Port A (PAO-PA7)

Peripheral Data Port A is an 8-line, bidirectiona! bus used for
the transfer of data, control and status information between
the G65SC22 and a peripheral device. Each Peripheral Data
Port bus line may be individuaily programmed as either an
input or output under control of a Data Direction Register.
Data flow direction may be selected on a line-by-line basis
with intermixed input and output lines within the same port.
When a "0" is written to any bit position of the Data Direction
Register, the corresponding line will be programmed as an
input. Likewise, when a “1" is written into any bit position of
the register, the corresponding data line will serve as an out-
put. Polarity of the data output is determined by the Output
Register, while input data may be latched into the Input Reg-
ister under control of the CA1 line. All modes are program
controlled by the microprocessor by way of the G65SC22's
internal control registers. Each Peripheral Data Port line
represents one TTL load in the input mode and will drive one
standard TTL load in the output mode. A typical output cir-
cuit for Peripheral Data Port A is shown in Figure 14.

J

1P

DDR
PIN

OATA

INPUT

Figure 14. Port A Butffer Circuit (PA0-PA7, CA2)

Peripheral Data Port A Control Lines (CA1, CA2)
Control lines CA1 and CA2 serve as interrupt inputs or hand-
shake outputs for Peripheral Data Port A. Each line controls
an internal interrupt Flag with a corresponding Interrupt
Enable bit. CA1 aiso controis the latching of Input Data on
Port A. CA1is a high impedance input, while CA2 represents
one standard TTL load in the input mode. In the output mode,
CA2 will drive one standard TTL load.

©2000 California Micro Devices Corp. All rights reserved.

Peripheral Data Port B (PB0-PB7)

Peripheral Data Port B is an 8-line, bidirectional bus which is
controlled by an Output Register, Input Register and Data
Direction Register in a manner much the same as Data Port
A. With respect to Port B, the output signal on line PB7 may
be controlied by Timer 1 while Timer 2 may be programmed
to count pulses on the PB6 line. Port B lines represent one
standard TTL load in the input mode and will drive one TTL
load in the output mode. Port B lines are also capable of
sourcing 3.0 mA at 1.5 Vdc in the output mode. This allows
the outputs to directly drive Darlington transistor circuits. A
typical output circuit for Port B is shown in Figure 15.

L

B

DODR

‘T[}O

DATA
INPUT
(OUTPUT MODE)

l”—r

INPUT (INPUT MODE) i

Figure 15. Port B Buffer Circuit
(PBO-PB7, CB1, CB2)

Peripheral Data Port B Control Lines (CB1, CB2)
Control lines CB1 and CB2 serve as interrupt inputs or hand-
shake outputs for Peripherai Data Port B. Like Port A, these
two control lines control an internal interrupt Flag with a cor-
responding interrupt Enabie bit. These iines also serve as a
serial data port under control of the Shift Register (SR). Each
control line represents one standard TTL load in the input
mode and can drive one TTL load in the output mode. Note
that CB1 and CB2 cannot drive Darlington transistor circuits.
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IACALIFORNIA MICRO DEVICES G65SC22

Functional Description Data Transfer—Handshake Control
a Trans e Contro
Peripheral Data Ports (Port A, PortB) . ) A powerful feature of the G65SC22 is its ability to provide
Each Peripheral Data Port operates in conjunction with a absolute control over data transfers between the micropro-
Data Direction Register (DODRA or DDRB). Under program cessor and peripheral devices. This control is accomplished
control, the Data Direction Registers specify which lines by way of “handshake” iines. Port A lines (CA1, CA2) hand-
within the port bus are to be designated as inputs or outputs. shake data transfers on both Read and Write operations,
A Logic 0 in any bit position of the register will cause the while Port B lines (CB1, CB2) handshake data on Write oper-
corresponding line to serve as an input, while a Logic 1 will ations only.
cause the line to serve as an output.
When a line is programmed as an output, it is controlled by a Read Handshake Control
corresponding bit in the Output Register (ORA & ORB). A Read Handshaking provides effective control of data
Logic 1 in the Output Register will cause the corresponding transfers from a peripheral device to the microprocessor. To
output line to go high, while a Logic 0 will cause the line to go accomplish the Read Handshake, the peripheral device gen-
low. Under program control, data is written into the Output erates a Data Ready signal to the G65SC22 which indicates
Register bit positions corresponding to the output lines valid data is present on the Peripheral Data Port bus. In most
which have been programmed as outputs. Should data be cases. this Data Ready signal will interrupt the microproces-
written into bit positions corresponding to lines which have sor, which will then read the data and generate a Data Taken
been programmed as inputs, the output lines will be signal. Once the peripheral senses the Data Taken signal,
unaftected. new data will be placed on the bus. This process continues

until the data transfer is complete.

When reading a Peripheral Data Port, the contents of the ) . . )
Automatic Read Handshaking applies to Peripheral Data Port

corresponding input Register (IRA or IRB) is transferred onto

the Data Bus. When the input latching feature is disabled, A only. The Data Ready signal is transmitted by the peri-
Input Register A (IRA) will reflect the logic levels present on pheral device over the CA1 interrupt line, while the Data
the Port A bus lines. However, with input latching enabled Taken signal is generated and transmitted to the peripheral
and the selected active transition on CA1 having occurred, device over the CA2 line. When the Data Ready signal is
Input Register A will contain the data present on the Port A received. it sets an internal flag in the Interrupt Flag Register
bus lines at the time of the transition. In this case, once Input (IFR). This flag may interrupt the microprocessor or it may be
Register A has been read., it will appear transparent, reflecting polled under program control. As an option, the Data Taken
the current state of the Port A bus lines untif the next CA1 signal may be either a pulse or a level. In either case, it is set

tow {Logic 0) by the microprocessor and is cleared by the

latching transition. . .
next Data Ready signal. Refer to Figure 19 for Read Mand-

With respect to Input Register B, it operates similar to Input PR ;

Register A except that fogr those Port B bus lines which h:ve shaketiming and operating sequence.

been programmed as outputs, there is a difference. When Write Handshake Control

reading Input Register A, the logic level on the bus line The Write Handshake operation is similar to Read Hand-
determines whether a Logic 1 or 0 is sensed. However, when shaking. For Write Handshaking, however, the GESSC22 gener-
reading Input Register B, the logic level stored in Output Reg- ates the Data Ready signal and the peripheral device must
ister B (ORB) is the logic leve! sensed. For this reason, those generate the Data Taken return signal. Note that Write Hand-
outputs which have large ioading effects may cause the read- shaking may occur on both Data Ports (A and B). For a Write
ing of Input Register A to result in the readmg_ ofalogic0 Handshake, CA2 or CB2 serve as the Data Ready output and
when a 1 was actually programmed, and reading a Logic 1 can operate in either the Handshake Mode or the Pulse Mode.
when a 0 was programmed. However. when reading Input The Data Taken signal is received by CA1 or CB1. The Data
Reg:_ster B. the logic level reaq will be correct, regardiess of Taken signal sets a flag in the Interrupt Flag Register and
loading on the particular bus line. clears the Data Ready output signal. Refer to Figure 20 for
For information on formats and operation of the Peripheral Write Handshake timing and operating sequence. Note that
Data Port registers, refer to Figures 16, 17 and 18. It should be the selection of Read or Write Handshake operating modes
noted that the input latching modes are controlled by the (CA1, CA2, CB1 and CB2) is accomplished by the Peripheral
Auxiliary Control Register (See Figure 24). Control Register (PCR). See Figure 21.
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CALIFORNIA MICRO DEVICES

G65SC22

REG 0—ORB/IRB PLG l

slaf3[2]1]0

L PBO
PB1
PB2

P83
P—

PB4
PBS

PB6

PB_7_J

OUTPUT REGISTER “B" (ORB)
OR
INPUT REGISTER "B" (IRB)

PIN
DATA DIRECTION
SELECTION

WRITE

READ

DDRB="1" (OUTPUT)

MPU writes Output Level (ORB)

MPU reads output register bit in
ORB. Pin level has no effect

ODRB = 0" (INPUT)
(Input latching disabled)

DDRB = "0" (INPUT)
(input latching enabied)

MPU writes into ORB, but no
effect on pin level, untit DDRB
changed.

MPU reads input level on PB pin.

MPU reads IRB bit, which 1s the
level of the PB pin at the time of
the last CB1 active transition.

Figure 16. Output Register B (ORB), Input Register B (IRB)

REG1—ORA/RA [7T6TsTaf32]1]0]

-—
PAD
PA1

PA2

PA3

PAS

PAG

PA 7_J

PA4

OUTPUT REGISTER "A" (ORA)
OR

INPUT REGISTER "A™ (IRA)

PIN
DATA DIRECTION
SELECTION

WRITE

READ

DDRA =17 (OUTPUT)
(Input latching disabled)

DDRA = "1" (OUTPUT)
(input latching enabied)

MPU writes Output Level (ORA)

MPU reads levei on PA pin.

MPU reads IRA bit which s the
level of the PA pin at the ime
of the last CA1 active transition,

DDRA ="0" (INPUT)
(Input latching disabled)

DDRA = 0" (INPUT)
(Input latching enabled)

MPU writes into ORA, but no
effect on pin level. until DDRA
changed.

MPU reads ievel on PA pin.

MPU reads IRA bit which is the
level of the PA p:n at the time of
the last CA1 active transition.

Figure 17. Output Register A (ORA), Input Register A (IRA)

REG—DDRB AND REG 3—DDRA

Llelslef3[2]+]0]

L PBOPAD

PB1/PAY
PB2/PA2

PB3/PA3 | _DATA DIRECTION REGISTER

PB4/PA4 "B" OR A" (DDRB/DDRA)
PBS/PAS | .0-ASSOCIATED PB/PA PIN IS AN INPUT (HIGH-IMPEDANCE)
PBE/PA

86 6 ‘1"ASSOCIATED PB/PAPIN IS AN QOUTPUT. WHOSE LEVEL IS
PB7/PAT ] DETERMINED BY ORB/ORA REGISTER BIT

Figure 18. Data Direction Registers (DDRB, DDRA)

©2000 California Micro Devices Corp. All rights reserved.
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“DATA READY" l

oA

(CAY)
I

iRQ OUTPUT l

READ IRA OPERATION

“DATA TAKEN"

HANDSHAKE MODE
{CA2)

“DATA TAKEN"
PULSE MODE
(CA2)

Figure 19. Read Handshake (Port A Only)

-
}
LT

WRITE ORA, ORB
OPERATION

“DATA READY"
HANDSHAKE MODE L

(CA2, CB2)
“DATA READY" '
PULSE MODE
(CA2, CB2)

“DATA TAKEN"
{CA1,CB1)

iRG OUTPUT

Figure 20. Write Handshake (Ports A and B)

REG 12—PERIPHERAL CONTROL REGISTER

*See Note Accompanying Figure 37.

Figure 21. CA1,CA2,CB1,CB2 Control

© 2000 California Micro Devices Corp. All rights reserved.

7{6{514]1312]1¢}0
L RARNLITIR ArTN! L)
CB2CONTROL ——]V CAYINTERRUPT CONTROL
7 6 5 Operation 0 = Negative Active Eage
0 0 0 Input-negative active egge 1 = Positive Active Edge
0 0 1 Independent interrupt input-
negative edge* CA2 CONTROL
0 1 0 | Input-positive active edge 3 2 1 Operation
1 1 independent interrupt input- 0 0 0 Input-negative active edge
positive edge’ - - —
0 0 1 Independent interrupt input-
1 0 0 Handshake output negative edge*
1 0 1_| Pulseoutput 0 1 0 | Input-positive active edge
1 1 0 Low output 0 1 1 Independent interrupt input-
1 1 1 High output positive edge*
1 0 0 Handshake output
CB1INTERRUPT CONTROL 1 0 1 Pulse output
0 = Negative Active Edge ! ! 0 Low output
1 = Positive Active Edge 1 1 1 High output

2/28/2001
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Timer 1 Operation

Interval Timer T1 consists of two 8-bit latches and a 16-bit
counter. The iatches serve to store data which is to be loaded
into the counter. Once the counter is ioaded under program
control, it decrements at a Phase 2 (¢2) clock rate. Upon
reaching zero, an Interrupt Flag is set, causing Interrupt
Request (IRQ) to go low (Logic 0) if the corresponding Inter-
rupt Enable bit is set. Once the Timer reaches a count of zero,
it will either disable any further interrupts (provided it has
been programmed to do so), or it will automaticaily transfer
the contents of the latches into the counter and proceed to
decrement again. The counter may also be programmed to
invert the output signal on PB7 each time it reaches a count of
zero. Each of these counter modes is presented below. The
T1 counter format and operation is shown in Figure 22, with
corresponding latch format and operation in Figure 23.
Additional control bits are provided in the Auxiliary Control
Register (bits 6 and 7) to allow selection of Timer T1 operat-
ing modes. The four available modes are shown in Figure 24.

It should be noted that the microprocessor does not write
directly into the iow-order counter (T1C-L). Instead, this hait
of the counter is loaded automatically from the low-order
register when the microprocessor writes into the high-order
register and counter. In fact, it may not be necessary to write
to the low-order register in some applications since the timing
operation is triggered by writing to the high-order register
and counter.

Timer 1 One-Shot Mode

Interval Timer T1 may operate in the One-Shot Mode which
allows the generation of a singie Interrupt Flag each time the
Timer is loaded. The Timer can also be programmed to pro-
duce a single negative pulse on Data Port line PB7.

To generate a single interrupt, it is required that bits 6 and 7 of
the Auxiliary Control Register be low (Logic 0). The low-
order T1 counter (T1C-L) or the low-order T1 latch (T1L-L)
must then be loaded with the low-order count value. Note
that a load to T1C-L is effectively a load to T1iL-L. Next, the
high-order count value must be loaded into the high-order T1
counter (T1C-H), at which time the value is simultaneously
loaded into high-order T1 latch (T1L-H). During this load
sequence, the contents of T1L-L is transferred to T1C-L. The
counter will start counting down on the next ¢2 clock follow-
ing the ioad sequence into T1C-H, and will decrement at the
@2 clock rate. Once the T1 counter reaches a zero count, the
Interrupt Flag is set. To generate a negative pulse on Data Port
line PB7, the sequence is identicai to the above except bit 7 of

the Auxiliary Control Register must be high (Logic 1). Data
Port line PB7 will then go low (Logic 0) foliowing the load to
T1C-H, and will go high (Logic 1) again when the counter
reaches a zero count.

Once set, the T1 interrupt Flag is reset by either loading
T1C-H. which starts a new count, or by reading T1C-L. Refer
to Figure 25 for One-Shot Mode timing information.

Timer 1 Free-Run Mode

An important advantage within the G65SC22 is the ability of
the latches associated with the T1 counter to provide a con-
tinuous series of evenly spaced interrupts or a square wave
on Data Port line PB7. it should aiso be noted that the contin-
uous series of interrupts and square waves are not affected
by variations in the microprocessor interrupt response time.
These advantages are all produced in the Free-Run Mode.
When operating in the Free-Run Mode, the Interrupt Flag is
set and the signal on PB7 is inverted each time the counter
reaches a count of zero. in the Free-Run Mode, however, the
counter does not continue to decrement after reaching a zero
count. instead, the counter automatically transfers to contents
of the latch into the counter (16 bits) and then decrements
from the new count value. As can be seen, it is not necessary
to reload the timer in order to set the Interrupt Flag on the
next count of zero. When set, the Interrupt Flag can be
cleared by either reading T1C-L, by writing directly into the
Interrupt Flag Register (IFR) as will be discussed later, or by a
load into T1C-H when a new count value is desired.

Since the interval timers are all retriggerable, reloading the
counter will always reinitialize the time-out period. Should
the microprocessor continue to reload the counter before it
reaches zero, counter time-out can be prevented. Timer 1 is
able to operate in this manner provided the microprocessor
writes into the high-order counter (T1C-H). By loading the
latches only, the microprocessor can access the timer during
each count-down operation without affecting the time-out in
progress. In this way, data loaded into the latches will deter-
mine the length of the next subsequent time-out period. This
capability is of value in the Free-Run Mode with the output
enabied. In the Free-Run Mode, the signal on Data Port line
PB7 is inverted and the Interrupt Flag is set with each counter
time-out. When the microprocessor responds to the inter-
rupts with new data for the latches, it can determine the
period of the next half-cycle during each half-cycie of the
output signal on line PB7. In this way, complex waveforms
can be generated. Refer to Figure 26 for timing information
on the Free-Run Mode.

REG 4—TIMER 1 LOW-ORDER COUNTER
7{6]5¢14}3

I

2
4
8l COUNT
16| VALUE

32
64
128

WRITE—8 bits loaded into T1 low-order latches Latch contents
are transferred into low-order counter at the time the
high-order counter is loaded (Reg. 5)

READ—8 bits from T1 low-order counter transterred to MPU In
addiion. T1interrupt flag 1s reset (bit 6 1n interrupt tiag

REG 5—TIMER 1 HIGH-ORDER COUNTER

7163§5]4 32140

L

512
1024

2048| cOunT
4096 | VALUE

8192
16384
32768

WRITE—8 bits toaded into T1 high-order latches. Also. at this
time both high and low-order latches transferred into
T1 counter. and iniiates countdown. T1 interrupt flag
also is reset.

READ—8 bits trom T1 high-order counter transterred to MPU.

register) . :
Figure 22. T1 Counter Format and Operation
©2000 California Micro Devices Corp. All rights reserved.
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REG 6—TIMER 1 LOW-ORDER LATCHES

71654 f3f2]1190

|_COUNT
16| VALUE

128

WRITE —8 bits ioaded into T1 low-order latches. This operation
is no different than a write into Reg. 4.

READ—8 bits from T1 low-order latches transferred to MPU.
Uniike Reg. 4 operation, this does not cause reset of
T1 interrupt tiag.

REG 7—TIMER 1 HIGH-ORDER LATCHES

2048 | cOUNT
' 4006 | VALUE

8192

16384

19768_

WRITE 8 bits loaded into T1 high-order latches. Uniike Reg. 4
operation no latch-to-counter transfers take place.
T1 interrupt flag is reset.

READ - 8 bits from T1 high-order latches transferred to MPU.

Figure 23. T1 Latch Format and Operation

REG 11—AUXILIARY CONTROL REGISTER

7 S|413(2]1/[0
l_r_: [RELEY
—PA
LATCH ENABLE/DISABLE
l———PB
T1TIMER CONTROL 0 = Disable
1 = Enable Latching
7 6 Operation P87
0 o] Timed interrupt each time
T1is loaded Disabled
0 1 Continuous interrupts SHIFT REGISTER CONTROL
1 0 Timed interrupt each time One shot
T1 s loaded output ; ‘; 2 gpera‘non
1 1 | Continuous mnterrupts Square wave isabled
output 0 0 1 Shift in under control of T2
0 1 0 Shift in under control of ¢2
ifti . clk.
T2 TIMER CONTROL 0 1 1 snfn in under cont.rol olfxt cik
1 0 0 | Shift out free-running at T2 rate
5 | Operation 1 0 1 Shift out under control of T2
0 | Timed interrupt 1 1 0 Shift out under control of ¢2
1 | Count down with pulses on PB6 1 1 1 Shift out under control of ext. clk.

Figure 24. Auxiliary Control Register Format and Operation

© 2000 California Micro Devices Corp. All rights reserved.
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[ [ S 1 I s s U I 6 O

WRITE T1C-H l
OPERATION — |
iRG OUTPUT 7 I
|
rargurnur ——] » I
T1COUNT N I N-1 | N2 | N3 | l ° IFF]IFFI N | N1 | N2 l
T2 COUNT NN ] N2 | N [ o | FrFE | rere | erro | errc |
N+15CYCLES

Figure 25. One-Shot Mode (Timer 1 and Timer 2)

S I S T s I 5y

|
[ | .

WRITE T1C-H
OPERATION

4

7L

iRQ OUTPUT

PB7 OQUTPUT I

‘ "

ul

| e N
’ |

V7l
"

l'—— N+1S CYCLES—-——+———N +2 CYCLES———-{

Note: A precaution to take in the use of PB7 as the timer output concerns the Data Direction Register contents for PB7. Both DORB bit 7
and ACR bit 7 must be 1 for PB7 to function as the timer output. if either is 8 0, then PB7 functions as a normal output pin, controiled dy

ORBbIt7.

Figure 26. Free-Run Mode (Timer 1)

Timer 2 Operation

Timer 2 operates in the One-Shot Mode only (as an interval
timer), or as a pulse counter for counting negative pulses on
Data Port line PB6. A single control bit within the Auxiliary
Control Register is used to select between these two modes.
Timer 2 is made up of a write-only low-order latch (T2L-L), a
read-only low-order counter (T2C-L), and a read/write high-
order counter (T2C-H). This 16-bit counter decrements at a
@2 clock rate. Refer to Figure 27 for T2 counter format and
operation.

Timer 2 One-Shot Mode

Operation of Timer 2 in the One-Shot Mode is similar to
Timer 1. That is, for each load T2C-H operation, Timer 2 sets
the Interrupt Flag for each countdown to zero. However, after
a time-out, the T2 counters roll over to all 1s (FFFF16) and
continue to decrement. This two's complement decrement
allows the user to determine how iong the T2 interrupt Flag
has been set. Since the Interrupt Flag logic is disabled
after the initial interrupt set (zero count), further interrupts
cannot be set by a subsequent count to zero. To enabie the
Interrupt Flag logic, the microprocessor must reload T2C-H.
The Interrupt Flag is cleared by either reading T2C-L or by
loading T2C-H. Refer to Figure 25 for timing information on
the One-Shot Mode.

©2000 California Micro Devices Corp. All rights reserved.

Timer 2 Pulse Counting Mode

In the Pulse Counting Mode, Timer 2 counts a predetermined
number of negative-going puises on Data Port line PB6. To
accomplish this, a count number is ioaded into T2C-H, which
clears the Interrupt Flag logic and starts the counter to
decrement each time a negative pulse is applied to Data Port
line PB6. When the T2 counter reaches a count of zero, the
Interrupt Flag is set and the counter continues to decrement
with each pulse on PB6. To enabie the Interrupt Fiag for sub-
sequent countdowns, it is necessary to reload T2C-H. The
decrement pulse on line PB6 must be fow (Logic 0) during
the leading edge of the ¢2 clock. Refer to Figure 28 for timing
information.

Shift Register Operation

The Shift Register performs bidirectional serial data transfers
on line CB2. These transfers are controlled by an internal
modulo-8 counter. Shift puises can be applied to the CB1 line
from an external source, or (with proper mode selection) shift
pulses may be generated internally which will appear on the
CB1 line for controlling external devices. Each Shift Register
operating mode is controlied by control bits within the Auxil-
iary Control Register. Refer to Figure 29 for format and con-
trol bit information. Also refer to Figures 30 through 36 for
operation of the various Shift Register modes.
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REG 8—~TIMER 2 LOW-ORDER COUNTER
71615144|31}2

I

2
4
8

L COUNT
16| VALUE

32
64

s
WRITE—8 bits loaded into T2 low-order latches.
READ—8 bits from T2 low-order counter transterred to MPU.
T2 interrupt flag is reset.

REG 9—~TIMER 2 HIGH-ORDER COUNTER
71645{4}131211 o

256
512

1024

2048| count
4096 | VALUE
8192
16384
32761

WRITE—8 bits loaded into T2 high-order counter. Also, low-
order latches transferred to low-order counter. In addi-
tion, T2 interrrupt flag is reset.

READ—8 bits from T2 high-order counter transferred to MPU.

Figure 27. T2 Counter Format and Operation

WRITE T2C-H
OPERATION

/L

PB6 INPUT | l

]

iIRQ OUTPUT

N2 zl

|
1
'

Figure 28. Pulse Counting Mode (Timer 2)

Shift Register Input Modes

Shift Register Disabled (000)—In the 000 mode, the Shift
Register is disabled from all operation. The microprocessor
can read or write the Shift Register, but shifting is disabled
and both CB1 and CB2 are controlied by bits in the Peri-
pheral Contro! Register (PCR). The Shift Register Interrupt
Flag is heid low (disabled).

Shift in—Counter T2 Control (001)—In this mode, the
shifting rate is controlled by the low order eight bits of
counter T2. Shift pulses are generated on the CB1 line to
control shifting in external devices. The time between transi-
tions of the CB1 output clock is determined by the ¢2 clock
period and the contents of the low-order T2 latch (N). Shift-
ing occurs by writing or reading the Shift Register. Data is
shifted into the low-order bit first, and is then shifted into the
next higher order bit on the negative-going edge of each
clock pulse. Input data shouid change before the positive-
going edge of the CB1 clock pulse. This data is then shifted
into the Shift Register during the 2 clock cycle following
the positive-going edge of the CB1 clock pulse. After eight
CB1 clock pulses, the Shift Register Interrupt Flag will set
anc IRQ will go low (Logic 0). Refer to Figure 30.

© 2000 California Micro Devices Corp. All rights reserved.

Shift In—¢2 Clock Control (010)—In this mode, the shift

rate is controlled by the ¢2 clock frequency. Shift pulses are
generated on the CB1 line to control shifting in external
devices. Timer 2 operates as an independent interval timer
and has no influence on the Shift Register. Shifting occurs
by reading or writing the Shift Register. Data is shifted into
the low order bit first, and is then shifted into the next higher
order bit on the trailing edge of the 2 clock pulse. After
eight clock pulses, the Shift Register Interrupt Flag will be set,
and output clock puises on the CB1 line will stop. Refer
to Figure 31.

Shift In—External CB1 Clock Control (011)—In this mode,
CB1 serves as an input to the Shift Register. In this way, an
external device can load the Shift Register at its own pace.
The Shift Register counter will interrupt the microprocessor
after each eight bits have been shifted in. The Shift Register
counter does not stop the shifting operation. Its function is
simply that of a puise counter. Reading or writing the Shift
Register resets the Interrupt Flag and initializes the counter
to count another eight pulses. Note that data is shifted
during the first 2 clock cycle following the positive-going
edge of the CB1 shift puise. For this reason, data must be
held stabie during the first full cycle following CB1 going
high. Refer to Figure 32.
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REG 10—SHIFT REGISTER ) REG 11—AUXILIARY CONTROL REGISTER

7|16]5]4|3]|2]1]0

I

7]16j514}3j2f1}]0

L J

 EGISTER SHIFT REGISTER
RES MODE CONTROL
Operation
Disabled

Shitt in under control 0f T2

Shift in under controt of $2

Shift in under control of ext. ik

Notes:

Shift out free-running at T2 rate

1. When shifting out, bit 7 is the first bit out and simultaneously is

Shift out under control of T2

rotated back into bit 0.

Shift out under control of 2

2 iolasjOols|Ola]|Ooin

Sjalel=slO|lOCOO|O]|H
~ls10|O|«]|=O|lO{|W

2. When shifting in, bits initially enter bit 0 and are shifted towards

Shift out under control of ext. clk.

bit 7.

Figure 29. Shift Register and Auxiliary Control Register Control Bits

= UL UIUU i Uiui Ui vuUL

WRITE OR READ I | l
SHIFT REG

N+2 CYCLES N+2

CB1OUTPUT CYCLES ] r —~/ I l—-—
SHIFT CLOCK

e

TRC

Figure 30. Shift In—~Counter T2 Control

o UUULUUUUU VUL IS UUUL UL UL

READ SR |
OPERATION

CB10UTPUT

S cLock NgupEpupEpEpERE

e 72K s Xa X K e Ko X e X A e X Z

1]

Figure 31. Shift In—¢2 Clock Control

©2000 California Micro Devices Corp. All rights reserved.

215 Topaz Street, Milpitas, California 95035 A Tel: (408) 263-3214 A Fax: (408) 263-7846 A www.calmicro.com

2/28/2001



ACALIFORNIA MICRO DEVICES

G65SC22

2

CB1INPUT
SHIFT CLOCK

L

L2

ElpmElnak

St Y RN m—mw

RG

Figure 32. Shift In—External CB1 Clock Control

Shift Register Output Modes

Shitt Out—Free Running at T2 Rate (100)—This mode is
similar to mode 101 in which the shifting rate is determined
by T2. However. in mode 100 the Shift Register Counter
does not stop the shifting operation. Since Shift Register bit
7 (SR7) is recirculated back into bit 0, the eight bits loaded
into the Shift Register wiil be clocked onto the CB2 line
repetitively. In this mode, the Shift Register Counter is dis-
abled and IRQ is never set. Refer to Figure 33.

Shift Qut—~T2 Control (101)—in this mode, the Shift rate is
controlled by T2 (as in mode 100). However, with each read
or write of the Shift Register, the Shift Register Counter is
reset and eight bits are shifted onto the CB2 line. At the
same time, eight shift puises are placed on the CB1 line to
control shifting in external devices. After the eight shift

puises, the shifting is disabled, the Interrupt Flag is set, and
CB2 will remain at the last data level. Refer to Figure 34.

Shift Out—¢2 Clock Controt (118)—in this mode, the shift
rate is controlied by the system &2 Clock. Refer to Figure 35.

Shift Out—External CB1 Clock Control (111)—in this mode,
shifting is controlled by external pulses applied to the CB1
line. The Shift Register Counter sets the Interrupt Flag for
each eight-pulise count, but does not disabie the shifting func-
tion. Each time the microprocessor reads or writes the Shift
Register, the Interrupt Flag is reset and the counter is
initialized to begin counting the next eight pulses on the
CB1 line. After eight shift pulses, the Interrupt Flag is set.
The microprocessor can then {oad the Shift Register with
the next eight bits of data. Refer to Figure 36.

- JUMIITUUU LU UL IS UUUUUUUUUUL

WRITE SR

OPERATION ﬂ l
N+2 CYCLES N+2 CYCLES M 1

CB1OUTPUT

SHIFT CLOCK L 2 | 3 4 8 Lo

S X X X X X X

Figure 33. Shift Qut—Free Running T2 Rate

© 2000 California Micro Devices Corp. All rights reserved.
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@2 .

WRITE SR ' y 'l I '
OPERATION . l
N+2 CYCLES N+2 CYCLES | | |
CB10UTPUT ’ 2 3 / | s |
SHIFT CLOCK |
CB20UTPUT /a
DATA m ! X 2 X __ 3 7’,7/ At
"G | I

Figure 34. Shift Out—T2 Control

G LML
CcLOCK

arensTion 1 ! ! ! ! ll ! ] ! !

SanoureuT L e e L1 L

ST 7 X T X X XX
iRG l

Figure 35. Shift Out—o¢2 Control

UL

WRITE SR
OPERATION

1

CB1INPUT
SHIFT CLOCK

I ey W

CB2 OUTPUT
DATA

Zzzzzzzzzzzzzz2K !

X 2

iRG

Figure 36. Shift Out—External CB1 Clock Control

Interrupt Operation

There are three basic interrupt operations, including: setting
the interrupt flag within the Interrupt Flag Register (IFR),
enabling the interrupt by way of a corresponding bit in the
Interrupt Enable Register (IER), and signaling the micro-
processor with an Interrupt Request (IRQ). An Interrupt Flag
can be set by conditions internal to the chip or by inputs to
the chip from external sources. Normally, an Interrupt Flag
will remain set until the interrupt is serviced. To determine
the source of an interrupt, the microprocessor must examine
each fiag in order, from highest to lowest priority. This is
accomplished by reading the contents of the Interrupt Flag
Register into the microprocessor accumulator, shifting the
contents either left or right and then using conditional branch
instructions to detect an active interrupt. Each interrupt Flag

©2000 California Micro Devices Corp. All rights reserved.

has a corresponding Interrupt Enable bit in the Interrupt
Enable Register. The enable bits are controlied by the micro-
processor (set or reset). If an Interrupt Flag is high (Logic 1),
and the corresponding Interrupt Enable bit is high (Logic 1),
the Interrupt Request (TRQ) will go low (Logic 0). IRQ is an
open-collector output which can be wire-ORed with other
devices within the system.

Allinterrupt Flags are contained within a single Interrupt Flag
Register. Bit 7 of this register will be high (Logic 1) whenever
an Interrupt Flag is set, thus allowing convenient polling of
several devices within a system to determine the source of the
interrupt.
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The interrupt Flag Register (IFR) and interrupt Enable Regis-
ter (IER) format and operation is shown in Figures 37 and 38
respectively. The interrupt Flag Register may be read directly
by the microprocessor, and individual flag bits may be
cleared by writing a “1” into the appropriate bit of the IFR. Bit
7 of the IFR indicates the status of the Interrupt Request
(IRQ) output. Bit 7 corresponds to the following fogic func-
tion: IRQ = IFR6 x IER6 + IFRS x IERS + IFR4 x IER4 + IFR3 x
IER3 + IFR2 x IER2 + IFR1 x |[ER1 + IFRO x IERO. Note: x =
Logic AND, +=Logic OR.

Bit 7 is not a flag. For this reason, bit 7 is not directly cleared
by writing a “1” into its bit position. It can be cleared, how-
ever, by clearing all the flags within the register, or by dis-
abling all active interrupts as presented in the next section.
Each Interrupt Flag within the IFR has a corresponding ena-

ble bit in the Interrupt Enabie Register (IER). The micropro-
cessor can set or clear selected bits within the IER. This

allows the control of individual interrupts without affecting
others. To set or clear a particular Interrupt Enable bit, the
microprocessor must write to address 1110 (IER address).
During this write operation, if bit 7 on the Data Bus is a “0",
each “1” in bits 6 thru 0 will clear the corresponding bit in the
Interrupt Enable Register. For each “0" in bits 6 thry 0, the
corresponding bit in the IER will be unatfected.

Setting selected bits in the IER is accomplished by writing to
the same address with bit 7 on the Data Bus sett0o a “1". In
this case, each “1” in bits 6 thru 0 will set the corresponding
bitto a “1”. Foreach “0", the corresponding bit will be unat-
fected. This method of controlling the bits in the Interrupt
Enable Register allows convenient user control of interrupts
during system operation. The microprocessor can also read
the contents of the |ER by placing the proper address on the
Register Select and Chip Select inputs with the R/W line high.
Bit 7 will bereadas a*1".

REG 13—INTERRUPT FLAG REGISTER
7161S5f4}3(2)1}0

SET BY CLEARED BY
CA2 active edge | Read or write
Reg. 1 (ORA)"
CAT1 active edge | Read or write
Reg. 1 {ORA)
Complete 8 shifts| Read or write
Shift Reg.

CB2 active edge | Read or write ORB*

CB1 active edge | Read or write ORB

Time-outof T2 Read T2 low or write

CA2
CA1l
SHIFT REG ————
-CB2
-~ CB1
—TIMER 2
—TIMER 1

—IRQ

T2 high
Time-outof T1 Reac T1low or write
T1 high
Any enabled Clear all interrupts
interrupt

*if the CA2/CB2 control in the PCR is selected as "independent” interrupt input, then
reading or writing the output register ORA/ORB will not clear the flag bit. Instead. the
bit must be cleared by writing into the IFR, as described previously.

Figure 37. Interrupt Flag Register (IFR)

REG 14—INTERRUPT ENABLE REGISTER

716§5]4}3]2¢

0
I—— CA2

CA1

cB2
cs1

Notes:

SHIFT REG

TIMER 2
TIMER 1
SET/CLEAR

0= INTERRUPT DISABLED

—

1= INTERRUPT ENABLED

1.1tbit 7 is a“0", then each “1" in bits 0-6 disables the corresponding interrupt.
2. 1fbit7 isa“1", then each “1" in bits 0-6 enables the corresponding interrupt.
3. if aread of this register is done, bit 7 will be "1" and all other bits will reflect their

. enabie/disable state.

Figure 38. Interrupt Enable Register (IER)

© 2000 California Micro Devices Corp. All rights reserved.
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Pin Function Table
Pin Description Pin Description
D0-D7 Data Bus Ccs1, €82 Chip Select
PAQ-PA7 Peripheral 1/0 Port A RS0-RS3 Register Select
PBO-PB7 Periphera! I/0 Port B CA1, CA2| Peripheral A Control Lines
¢2 Phase 2 Internal Clock CB1, CB2| Peripheral B Control Lines
RES Reset VoD |Positive Power Supply (+5V)
R/W Read/Write Vss Internal Logic Ground
iRQ Interrupt Request
Pin Configuration
VYss 1 40 car e o N = 0 @ = N © -~
hind =1 o =1l ifgigesaided
PAI ] 3 % [JnRso eWw e o N 3IS IS
Pa2] 4 37 [JRs1 ®
Pa3l] s % [Rs2 PAS | 7 39| RS3
Pas] ¢ 35 [JRs3 s | 8
pPasC] 7 34 [IRES NG
PG » 3 [Joo PAT [ 9 37 | RES
PATC] 9 2o PBO | 10 36| DO
P80 110 G8sSC2 3102
Y =={l] 203D3 NC |1 as| or
212 20 De P81 | 12 G65SC22 34| D2
B3] 205 PB2 | 13 1| N
[ T =iV} 7 0s PB3 | 14 32| b3
mBs 15 207
ros 16 - = pBa |15 31| pa
[ tami}] Mlcst PBS | 16 | DS
cs1]1s BCsz PBS | 17 29| os
csa119 2w
woo 20 2 [imo 2P2&INI I LRSS
sEE82REEES S
Ordering Information
G 65sC22 P I 2

Description
G = Standard

Product Identification Number

Package

P = Plastic (40)

PE = PLCC (44)
Temperature/Processing

None = 0°C to 70°C, +5% P.S. Tol.
| =—-40°C to 85°C, +5% P.S. Tol.

Performance Designator

Designators selected for speed and power specifications.
1=1MHz 3 =3MHz
2=2MHz 4 =4MHz
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