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Outline
TMS77C01 is a Parallel Interface & Timer (PIT) of the
TMS7000 family, designed to enable direct INTERFACE to

TMS7000 FAMILY CPU.

J
PIT is provided with 3 sets of bi-directional peripheral
buses and 2 sets of 16 bit timers. Of the 3 sets of bi-
dreictional peripheral buses, 2 sets possess handshake
(or B/S) functions and can be interfaced with most peri-

pheral déG&ceé.

Daisy Chain Enables Max. 15 pcs of TMS77C0l1 to Intecface
with TMS7000 CPU directly using Address Mapping Register.

Features
o Direct Interface possible to the TMS7000 family C2U
(7040/7041/70C20/70C40/70P161)

o 3 sets of bidirectional peripheral ports (2 sets with

handshake functions)

© Easily expandable to MAX. 15 pcs of TMS77C0l1l using

Address Mapping register and Daisy Chain.

O 2 sets of built-in 16 bit timers (1 set with capture

latch)

O Software controlled interrupt

o Capable of driving 1 standard TTL

.
Mot A
', .



3.

Teubyg eowjaejur ndd

o M0S B serfes compatible peripheral line

o 40 pin shrink package

o I/0 Port, Timer, Control Register on PIT are operable

through TMS7000 peripheral instructions and memory

addressing instructions (MOVP, ANDP, ORP, XORP, BTJOP,

BTJZP, LDA, STA).

Pin Assignment

vssGjoe BIPX0)
( RSTO ] STIPXI
RSTIE] [3e]PX2
R/W ] %an =
CLKIN(Z] sPx4| §
ENABLEC=] ssipxs| ™
ALATCH (T égpxs
ADI(E]} 1ps77Cc01 PPRPXT)
AD6 ] 371 PY0)
ADS (<] PIT EPYI
AD{ (1] ~-Emryz]
AD3(T] " [mmpryY3|
AD2(G3] T PY( §
ADI 1] STIPYS
ADO (3] G PYS
| INTRQ/PZ7(s 331 PY7)
TC[.K/PZSé TJPZ0/CXIN
T20UT/PZ5 (3] E PZ1/CXOUT
TIOUT/PZ4 G 371PZ2/CYIN
VDD 5] 71] PZ3/CYOUT

PZo-P2Z7:

PZo
INTRQ
TCLK
T20UT
TiOUT
cyouT
CYIN
cxouT
CXIN

L Y I Y R Y B Y]

Port 2
LS3

Interzupt output

External clock input
for timer

T2 output

T1 output

PY H/S control line
for B/S

PX H/S control line
fcr 8/S



4. TMS77C01 Block Diagram

—_— —

le————— I'X3 t1.SI}s
Port X """“::;
ADo-7 ® cru rT—:>(""‘““"”“"‘'-«-——— xe
Interface L__.:;: .
ALATCH ——] K P = I'x7
ENAULE ———~ |
R/IW — '
CLKIN
RSTI— — = I'Y0 (151D
RSTO ™ Port Y | :.:;
>(Handshake}°——° Y3
—————— I'v4
~————— I'Y$
Timer 1 X ‘ ————— I'V'§
(16 bits) | ¢ - m
b——— rzo/cxin
= I'Z1/CXOUT
Timer 2 <__ Port 2 (. . l‘Zzl'CY:N
(16 bits) o 1'Z3. CYOUT
e~ I'Z4/TIOUT
——————— 1'25:T20UT
X - I'Z6TCLK
L ~—————— PZI/INTRQ
5. PIT CPUT Interface
o CLKIN (IN) CLROUT signal (or similar signal) from
7000CPU may be connected for Timer and
Handshake control
o ENABLE (IN) ENABLE signal from 7000CPU may be
. re
connected for strobe timing of data
o R/W (IN) R/W signal from 7000CPU may be

connected to select READ/WRITE of

accessed data.



o ALATCH (IN)

o ADg_7 (INOUT)

ALATCH signal from 7000CPU may be con-

nected for the Internal Address Latch

Timing.
del:ectlonal 8-bit bus for low
address/data transfer. Connect to Port

C of 7000CPU.

o INTRQ/Pz7 (OUT/INOUT)

© RSTI (IN)

o RSTO (OUT)

If bit 7 of Port Z Control register is
a "1", INTREQ is set to a "Low" when
both an INTFLG (interrﬁpf flag) and the
corresponding INTEN (Interrupt Enable)
are a "1°".

A system reset input terminal, which at
a "0" sets the PIT internal circuit to

fnitial condit@on .

When RSTI = a "0", RSTO is also cleared
to a "0" of an initial condition.If the
base address is written into the

Mapping Register (Register (FF)jg)

after RSTI returns form a "0" to a "1°%,

RSTO will be set a "1™, RSTI and RSTO

are used by daisy chain in this manner.



6.

Register Address Map

A list of the registers is given on the fo}lowing page.
The address of the registers are shown in the address
column, the first 4 bits marked by a "u" are assigned by
the Address Happin;'Reglster. The register marked by a
‘e' in the 'Read' column indicates 'Read Enable', while
the register marked by a 'e' in the 'Write' column

indicates 'Write Enable'.

’,

<



{ .
o Reglatar contents Rargister by Applicati
hadrass Reqlster name | o m : Yo Remarhe
nEX ol I3 LI DL LR OO O P O O B P A A R R A C T AR
Poret X
=9 | puea Reglster ole| d:fdy | | A dycld AL e . )
Pore X . . . . . . Oi1input AT1 § at reseat
-1 Direction reqister @@ | diry| dira | diey| diry | dir, | die; | diey | e, )o@ 4 110utput |
4 Y ]
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Xt . Port X Port Y
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_A .wau..nnwuno:nnou o | teor]sonras uu.... uuunﬂ..l — | — | — ®
Timer 1 capture
oy —msbwm.nuwar .abn.) 0e dyy dig | Ay | dyy din | dya d. d.
Tlaer L captuce i .
.R wuumnuuﬂs ata ® I d., dy dy 'K d. 4, . .
~C ._-."“._"nw-.:a: 9atd l gl @fdys | dyy [ did | dea | A0 [l | 4 | ol Weltao Timar latch valué
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Timac stat T T2 | T2 2
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oF | Intercupt control o [CXINICXIN|CYIN|CVIN| TH [ T1 | T2|T2 CXIN/CYIN flags sutomatically
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I/O Port Register

Tﬁeze are a total of 8 registers for the PIT bidirectional
I/0 ports: Control register, Direction register and Data

register for Ports X, ¥, Z. Each register is mapped as

follows: ;
B7 , BO
—s 0 Data register
Port X
—1 Direction register
—2 ':Détafregister
Port Y
—_3 Direction register -
—4 Data register
Port Z
—_5 Direction register
—b Port X Port Y
control control
Control
Y Port Z control

Affrhis "' mark indicates the contents of the Address Map-

ping register, and all the ' ' marks in this manual have

the same meaning.

FPig. 1 I/O Port Register



7.1

Data Register and Direction Register

Each bidirectional 8 bit port may be programmed to be an
input or output by the corresponding direction register.
A bit set to a '1l’' in the direction register will cause
the'corresponding PIN to be an output, while a zero will

cause the PIN to be a high impedance input.

* Setting of the direction register
0 : Input 1 : Output

(All set to 0 at reset)

-
s,

XY Control Register -

XY Control registers are used for handshaking port X or

port Y.
7 6 s ‘ 3 2 1 0
w6 [PxusE|cxiPE [cxopL|[cxopT[PyHsE[cYiPE [CcYorL|CYODT]
CXIN cxouT .CYIN - CYOUT
Port X Port Y

o Bits 7/3: Port X, Port Y handshake enable bits

If a '0°',port X,Port Y are general-purpose I/0 ports.
The direction register progams each I/O pin -as an input

or an output,

If a *1'%enables I/O with H/S, each bit of each port
may be programmed to be an input or an output by the

corresponding direction register.



o Bits 6/2: Selects active edge of CXIN, CYIN. (For H/S
or Tl external enable, T2 external trlg;er)
If a '0'falling edge is selected. ( }—) (*1)
If a '"1'rising ggge i{s selected. (—3 ) (*1)
CXIN flag or CYIN flag of Interrupt Control register
{s set to a '1' when the active edge of the corres-

ponding PIN is acknowledged.

o Bits 5/1: Selects the output mode for CXOUT, CYOUT

under’é/s.'

If a '0' 'Level’' output selected for CXOUT/CYOUT

If a '1''Pulse' output selected for CXOUT/CYOUT

o Bits 4/0: Selects output data for CXOUT, CYOUT without

handshaking (H/S)

If a'0',CXOUT or CYOUT is a 'Low' output (*2)

If '1', CXOUT or CYOUT is a 'High' output (*2)

*1 Even if CXIN bit or CYIN bit of Port Z Control
register is a'l'under B7g_aisenable (BSE=0), CXIN
flag or CYIN flag of Interrupt Control/;egister is
set to a '1' when the active edge of the corres-

ponding PIN (CXIN or CYIN) is acknowledged.

2 If CXOUT bit or CYOUT bit of Port Z Control
register is a °1’ under B/S disenable (HSE-'Of),
the output‘yalue from CXOUT or CYOUT pin equals
the value of the corresponding bit (CfODT bit or
CYODT bit) of XY Control register.

-9-



*3 After reset, XY control register is set to all ‘o°

Port Z Control Register

When each bit of this register i{s set to a '0', the cor-

responding pln_of.Port Z {3 used as a I/O pin programmed
to an input or an output by Port Z direction register.
When set to a '1', the corresponding pin of port zZ is

used as a special function pin as shown below;

7 6 s ¢ 3 2 1 0
w7 [NTRQ | TcLxk [T20uT|T10UT|CYOUT| CYIv [CXxoUuT| CxIN |
ETfAAi Timer " Port Y Port X
- 0 Bit 7: Selects INTREQ output that is a logical OR

of all INTFLGS.

o Bit 6: Selects TCLK pin as an input of the external

(IN) clock source for the_ timer.

o Bit 5/4: Select T20UT/T1O0UT pins as outputs of Timer
(OUT) 1, Timer 2. T10UT/T200T outputs are Toggle

Plip-Flop (T-P/Ey_odtputs.

o Bit 3/1: Select CXOUT/CYOUT pins as outputs.
(outT) The CXOPL/CXODT of XY Control register
specify the output mode/output data of CXOUT,



7.4

o Bit 2/0:

and the CYOPL/CYODT specify the output mode/

output data of CYOUT.

Select CXIN/CYIN pins as inputs.

J

P

Address Mapping Register (Internal Register)

When RSTI = a 'BE' and RSTO = a 'L' (after system reset),

the PIT base address iIs programmed through the 4 bit

Address Happing register located at address (FF)j1g. Once

written in, RSTO becomes a ‘L' and cannot be accessed

until RSTI returns from a ‘L' to 'H'. -

Note:

Don't set a zero into this Address Mapping

register.

Exarple: PIT base address set after systen reset

h

RESeT

— | 7040

ESET  MOVP % 1>20,P255 PITL base address set to (2x)1g
=T MOVP % $>30,P255 PIT2 base address set to (3x);¢
PIT1 MOVP 8 >40,P255 PIT3 base address set to (4x))¢
RSTO

v Setting of the PITl base address

Pn1
FiT2 Pn'z j a v Setting of the PIT2 base

'R'SFT)' ; addcess

Setting of the PIT3
RSTI PIT:[ v
PrT3 RSTO J base address

Macrk 'e' indicates "setting enable’ of PIT base address

Setting timing of base address

-11) -



Handshake

Handshaking is very useful for a comnunication with peri-

pherals, CPUS, and simplifies the associated software.

’
’

Handshaking

CXIN, CXOUT/CYIN, CYOUT are H/S signals for Port X/Port
Y. Port X (or port Y) H/S is available when PXHSE (PYHSZ)

of XY Control register and CXIN, CXOUT (CYIN, CYOUT) of

port z Control register are set to a '1'.

Exanmple: Transferring data to the output device through

.

Centronix.
Jo4L PIT Printer
CLXOUT CLKIN cxouT RD
ALATCH ALATCH .
R/W R/W CXIN BUSY
ENABLE ENABLE
C-PORT K" —MaDs-s  XFORT m—— .7 7 V'
INT3 INTRQ
(Peripheral expansion mode)
Port X - _
Output daF@ATA 1 XDATA 2 DATAI X .
CcXouT ( ( {
Pulse output u
CXIN
v
‘ EZxecution of
nterruot routi -—— .
ne—7 1 >

Data 1 set Data 2 set pata 3 set



o Initializing port X
1 Inftialize XY control register

i) Specify CXODT bit {f need (ex. CXODT = 1)

i) Specify CXOPL bit (ex. CXOPL =l.....CXOUT pulse

output)
{ii) Specify CXIPE bit (ex. CXIPE = 0 .... falling

edge)
iv) Set a '1l' to PXESE bit to Enable Port X B/S

R ¢

2 Set CXIN (Pz0), CXOUT (Pzl) of the port Z Control

register to a '1°'.

3 Set bit 0 of the Port X direction register to a 'l‘

(output mode).

4 Set cxin enable bit of Interrupt Control

register to a "1°'.

o Interrupt Routine

5 If the CXIN INTFLG is a 'l', output data to Port X.

Otherwise go.to the next routine.



8.2. Handshake Timing Chart

Data output through H/S.

cvan LML UL
ALATCH Eighe.
. Data 1
ABL write F4 Y
CXIN (or CYIN)
— — INTFIG is
R/W Cf— automatically
cleared after
(INTERNAL) writing the
X(Y)Data register :election—,-" L corresponding
data.
(INTERNAL) . s g s
INT FLAG |
CXIN/CYIN
CXOUT/CYOUT - - —
Level __]_"‘ . L —
CXouT/CYOUT - X \
Pulse
2 clock cycle




Data Input through

CLXIN JuUuuun

ALATCH - —

Data ]
ENABLE Lead

B/S

R/W
(INTERNAL) - /‘:
‘X(Y) Data register selection —]

(INTERNAL) —
INT FLAG

CXIN/CYIN

L4

cxouT/CYOUT [—vﬁ

Level

CXOUT/CYOUT

CXaN( or CYIN)
INTFLG s
automatically

cleared after reading the

) corresponding data.

T

Pulse

A

2 clock cycle




9.1

9.1l.1

Timer

By independently progfammlng the bits in the Timer
Control register, the 2 Timers can be used in modes to
£it a wide variety of applications such as the timer,

)

counter or PwWM.

Configuration and Function of the Timer

Timer Register Map

The addresses of Timer registers are mapped as shown in

Pig. 2. The meaning of each register during Read differs

from that during Write.
The address for Write (LAjg) of Timer 1 Control register

is not same as that (“Ejg) of timer 2 Control register to

allow Timer 1, Timer 2 to start independently.

-

Pyt P

W oy M
AN
A

righ
AN
NFiY



Addcess
28

9
s A
+1 B
— C
v D

s E

1)

Write Read

7 6 S 43 210 765‘3210~
[aTse factn®tal | [(aTSEmcoursent
[giiet T Inltlal I Eg?ﬁg‘%qugent ‘]

F Timer 1

Tixer léoinstéotl."/////////// m?gg ‘}Hs:apture
272777278 | Lakeh i | |
IELY_’G{'; i lnétial I ’gﬁgg thiu:rent ] )
Ti{zer 2

T 2 Initial Timer 2 t
CEELEFE ) EEEiee

-

.-

T W’Hmeri ' timer t Tinmer
contro ontro contro

reqister register register

(3 unused )

Fig. 2 Timer Register

Timer Latch/Current Value, Capture Latch Register

The initial value for Timer Latch has 16 bits
length, divided into two 8-bits.. The initial value
for Timer 1 Initial Value Latch is written into
address(8yg for the high address,(_9)g for the low
address, and that for Timer 2 Initial Value Latch
into address(.C)g for the high address,(.Djg for the
low address. The high byte of Timer Current Value
must be read preceding the low byte. When the.bigh
byte of Timer Current Value is read, the Low Data is

automatically latched to avoid a data conflict.



Timer 1 Capture Latch Value is stored into(_.a)g,

(~BYs when the active edge from CYIN pin is sensed.

2) Timer Control Register

Timer Control registers are for controlling Timer

functions as shown below.

Tiner 1 Tixer 2
/ \/ N
7 6 5 4 3 2 1 4]
T1 |'T1 [ 11 |11 | T2 | T2 | T2 |T2 L
Start [source gg;e Jeﬁ%t]_": Start [Source gf‘;e ui;:;l

" -Read ¢t Address (-E)3)g for both T1,Tl
Write ¢ Tl = high 4 bits of Address (A)3¢

T2 = low & bits of Address (LE);g

Pig. 3 Timer Control Register

o Bits 7/3: Timer/Counter start Bit

When a '1' is written in regardless of whether it was
a '0' or a '1l’' before, the Timer initial latch value
is loaded into the 16 bit Decrementer and the count

down begins.

COUNT DOWN s STpped AFTZR
When a *0' is written in, the Timer—f{ofroremat—the

oA t—count—yaiue,
THE TIMER INITIAL. LATCH VALUE 1S L2ADED NTO0 THE 78

B|T DECRSMENTER,



o Bits G/ZE Decrementer Clock Source Bit

The clock source of Timer 1/Timer 2 is §e1ected by bit
6/bit 2 of this clock source bit. This.sit of a '0'
Selects the internally generated g/4 clock (4=CLKIN),
This bit of a ';: Selects the external clock source
from TCLK pin for Timer 1 or CYIN pin for Timer 2.
This TCLK/CYIN source are specified by the TCLK

bit/CYIN bit of Port Z Control register.

O Bits 5/1: Pree Run Mode Bit

Timer 1, Timer 2 have been designed~éo operate in a
One-shot Timer mode or a Free-run Timer mode (= conti-
nuous operating mode).

This bit of a '0' selects a One~shot Timer mode, and
after one Time-Out the start bit of Timer Control
register is automatically set to a '0' and then the
count is stopped. This bit of a '1l' selects a Free-
Run Timer mode. Counting is continued until a *'0' is

written into the start bit of Timer Control register.

o Bit 4: Timer 1 External Enable Bit

This bit of a '"1' selects CXIN pin for Timer 1 Enable
signal. If the active level (Note 1) is sensed from
CXIN, Timer 1 continues to operate as it is. And, if
the non-active level (Note 1) is sensed from CXIQ,

Timer 1 stopsto count.



Note 1l: If a falling edge is specified as the CXIN

o

active edge, the active level=low level and

the non-active level=high level.

Bit 0: Timer 2 External Trigger Bit

5 . :
This bit of a "I’ selects CXIN pin for Timer 2 external
trigger. When the active edge is sensed from CXIN, a
'1' is automatically written into the Timer 2 start

bit of Timer 2 Control registér, and Timer 2 count

down b;giné,

9.1.2 Configuration and Punction of Timer 1

&

Write the {initial value of Timer 1 Latch into address

(—8h6-(s-

@

© ©

When the start bit (Bit 7) of Timer Control register
is set to a '1l’, the initial value is loaded into the
Decrementer and the count down begins. When set to a

'0' the count down is stopped. Re-triggable.

Read the address(.8)g, (916 to obtain the Timer 1
current value., The high byte of the Timer current

value must be read preceding the locw byte.
One-Shot or Free—-Run mode can be selected.

After Timer 1 count starts, T10UT goes low and then at
1st timeout T1OUT goes high. In Free-Run mode T1OUT

{3 reversed at each timeout,



— B1g or not.

Start, 'S:op/Tlae-Out

One-shot Hode__}:m_

Starty Time-0ut - gp.-Qut
v - )

Free Run Mode i . -
o e e te

tZ=1ﬁknl=TﬂkCT}*ﬁ) :
tri=t2-2 e e 2 cleN PERIOD

tx2=Te2- (tesmi/2)
Tl flag bit of Interrupt Control register is set to a

'1l' at each timeout.

Internal clock (84) or external clock (TCLK) can be

selected as the clock source.

CXIN usable as a External Enable signal by setting the

Tl external enable bit of Timer Control register to a
lll.
Timer 1 has a capture latch. AT the CYIN active edge,

the timer value is latched ito Timer 1 Capture Latch

mapped to the address_Ajg,.Bj1g. It doesn't mind
whether the address _,Ajg is read preceding the address

————



High byte latch

FF¢= J L
T10UT 0
— T-F/F T 16 bit decrementec

Interrupt flag

N

Read L.B)ls — R_ead "‘9)16

-

Ly
P s CYIN
High byte Low byte
captu?Z latch capture latch
Read (LA)g6 Read (=B);g

Pig. 4 Configuration of Timer 1

9.1.3 Configuration and Function of Timer 2

(@ wWrite the initial value of Timer 2 Latch into the

addresss(.C}g,(-D}6-

(@ 1dentical to the item (2) of 9.1.2 except the start

bit is bit 3 of Timer Control register.



(® Identical to the item (3) of 9.1.2 except Timer 2
current value {s mapped to the address{LChg,(D) -

@ - (® Identical to the item (3) - (& of 9.1.2
except T20UT is for a timer-output and the Timer 2

interrupt flag fs T2FLG of Interrupt Control register.
)

@ Internal Clock (8/4) or CYIN can be selected as the

clock source.

CXIN usable as an External Trigger by setting T2 Ex-

ternal'_TrIQEer bit of Timer Control register to a 'l'.

(® No capture latch function.

Write(.C)g Wr;te (_D)i¢ s CYIN

| |

(5

High byte latch Low byte latch

T20UT FF+0 J\/[

- T-F/F 7 16 bit decrementer

L—— CXIN
(o)

s
|

Interrupt flag latch
) v J L Start _
bic
Read (.C) g Read (LD);g

Fig. 5 Confiquration of Timer 2
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Timer Operation

There are 2 types of operations, as a timer and as a
Counter. It is called a 'Timer' when used for applying
Clock Pulses synchronously to the input terminal of the

Decrenenter Clock, and a 'Counter' when these pulses are

applied asynchronously. Timer applications are a time-

counter using the internal clock and the measurement of
pulse width and so forth. Counter applications are a

counting a number of pulses during a defined period,

event counting and so forth.

Basic Operating Method of the Timer

The basic method of operating the Timer/Counter is as

follows:

(@ wWrite the Initial Value into the Timer Latch

The Time Out Period,Jduup:he—Sy;%eaACLeé%—+éﬁ%e%&al
clock) {s usaed, is expressed through the following

equation:

tINTn = tCLK - (TL + 1)

tINTn : Time Out Period (Interrupt period
unit : second)
tCLX : 4/6 .... (6 = CLKIN frequency --— Hz) O0R

EXTERNAL. St&HAL PeR/0O (sEconD>
TL g Timer latch value (16 bits)

(@ vwrite a *1’ into the Start Bit of Timer Control

Regiétet.



®* The initial value {s loaded finto the Decrementer

and the count down begins,

() A Timer Current value can be obtained by‘feading
Timer Current value register.
3 .
* When deqtemented from (00)1s to (FF)1g., the Timer

Interrupt Flag of Interrupt Control Register is set
to a '1°'.

* In the Pree Run Mode, the i{nitial valuie {s reloaded
automatically after each Time Out and the count

down begins. -

(@ To stop the Counter, write a '0' into the Start Bit of

Timer Control Register.

Decrementer Clock Source

2 types of Clock Sources can be selected for both Timer 1

and Timer 2.

1) Timer 1 Clock Source

(:) The signal divided by 4 CLKIN pulses is used as

the internal clock (8/4).

(:) Pulses from the TCLK pin (PZg) are used for the

External Clock.

(@ writing a '0' into the External Enable Bit of
Timer Control Register (Bit 4) has no effect on

Timer 1 operation.
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(:) When the External Enable Bit of Timer Control
Register is a *1'’,the count down is stopped if
the non-active level is sensed froéACXIN pin and
the count down is continued if the active level

is 'sensed from CXIN pin.

Timer ¢/4  Timer control registec
decrepnenter . External
‘O——<TCLK enable bit

(— .
U CXIN

Fig. 6 Timer 1 Block Diagram

2) Timer 2 Clock Source

Q@ The signal divided by 4 CLKIN pulses is used as

the internal clock (8/4).

(@ Pulses from the CYIN (PZ;) pin are used for the

External Clock.

@ Writing a'0'into the External Trigger Bit (bit 0)

has no effect on Timer 2 operation.

@ When the External Trigger Bit is a 'l' and the

active edge is sensed from CXIN pin, a 'l’ is
internally written into the Start Bit of Timer

Control Register and the count down begins.



—C/O-——-< o/ 4 Tizer control register
Timer External

decrexenter S~ 0 - CYIN trigger bit
External trigger ‘e
- : \J——<ecxiN-

Fig. 7 Timer 2 Block Diagram

9.2.3 Capture-ﬁa‘tch'.“

Only Timer 1 is prdviaed with a Capture Latch. The
Capture Latch is a register for holding the Timer Value
at the time when a defined external signal occurs. The
value obtained by reading Timer 1 Curent Value register
is not the right timer value you want to know due to a
time lag till reading Timer 1 Current Value register.
And so the Capture Latch function may be used to get the
right timer value. )

When the active edge specified by XY Control register is
sensed from CYIN pin, the current timer valug/is latched
into Timer 1 Capture Latch register if the CYIN bit of

Port Z Control register is a '1°.



Init{al value latch

< CYIN

(ua)lo (ug)lﬂ
Decrementer
-~
(L—JB)IB (l—lg)l.

Tiner currrent value

Fig. 8 Capture

(Capture Latch application example)

Latch

== 1|

(UA)e (_B)s

Capture latch

The following figure shows a Pulse Width measurement example

by changing the CYIN active edge from a rising edge to a falling

edge.



@

»n .
— ,i PIT
(CYIN |
Countin
(2] ©) 3] t.k'u:ou.u;l'ug
Tiner value Tizer value : fntecnal
is latched is latched clock)

Set the rising' agtiveedge
€ 9 oE,CYIN J

Read capture latch value

Set thefalling .{?gé"&%gge

The pulse width 'n' is
calculated using the

value latched at @ and that
latched at O

T
!

9.2.4 Timer Output’

There are 2 types of Timer Outputs, the Time Out Signal

(T10UT, T20UT) and Timer Interrupt.

1)

Time-Out Signal

From T10UT or T20UT a square wave will be generated

at each Time-Out if the T10UT bit or T20UT bit of

Port Z Control Register is a '1°,
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Ti{mer starct T.0( Time-—cut)

TIOUT/T20UT Y Y
One-shot mode -{‘rimer stops here
S —
-& ‘['L* at timer:
{inftializatio {:] start :
V ) T.O T.O T.O
L4 \i \4 v

Free run mode

_A
Output inverted at
every time—out

0o
(

S -

* Under Pree Run Mode, the output can be used as a

sound source or as an oscillator.

2) Timer Interrupt

At each time-out the corresponding INTFLG bit of
Intezrupt Control register is set to a 'l' if the
corresponding INTEN bit of Interrupt Control- register
is a '1'. INTRQ pin keeps a 'low' till a logical OR

r of all INTFLGS is a '0' if the INTRQ bit of Port z
Control register is a 'l'. The timer INTFLG (TlINTFLG
or T2INTFLG) is cleared by writing a *l' into the

corresponding Clear bit of Interrupt Control register.

Refer to Section 10 as to Interrupt Control Register.

pary



9.3 Exanple of Timer Application

Timer 1 (One-Shot or Free-Run mode can be - selected)

Timer with Timer + capture |[Timer with

. |extenral ble
external enable | latch ;cea?:tau:e"i:té;,

wi | [zinec &I [Flrec 34— we O i

Timer

L, — CYIN |- FCYIN
Capture Capture:
latch latch
Counter Counter with Counter + capture [Counter vith extecnal
exernal enable |latch enable+ captuce
TCLK latch TTOX

TC‘-K xm . Counted—TCLK] [Counter{ Ty
g l L — cyin ] | CYIN

= R s Capture Capture
{latch

-Z latch

it
L

Timer 2 (One-Shot or Pree-Run mode can be selected)

Timer - Timer with Counter. Counter with
external trigger ’ , external trigger
I Timer }—6/4 | Timer é/4 Counters CYIN Counter 9 CYIN
—L_j—‘_-cxm - L cxiv

Combination of Timer 1, 2 . - '

Conbinations of all above functions can b= applied
PWM Timer 2 with Sequencial Synchronous enable
#4 one-shot mode connection | T20uT 4
is triggered at Fimec ] . ({Tizer2]-w4
every defined ecl (TCLX) ’
interval from RN
[Timer 2] imer 1§75,
- n-cascade Usable for an: .
TI1O0UT: | S ) | I connection due fntermittent - .
- Cat - 2
T20UT (—-1’2 ! . to T1OUT of pulse generater
W W T-F/¥ output _ i

3

* S

[ Y
(XTI
v
¢
)




13.

HF

._;F

Interrupt Control Register

The Interrupt Control Register controls interruptions of

Timer 1, Timer 2, Port X H/S and Port Y H/S.

of port 2z Control register,

When a '1l*' is set to Bit 7
the INTRQ pin keeps a *low' until a logical OR of all
IﬁTFLGS of the Enabled Interrupts is a ‘'0'.

CXIN INTFLG or CYIN INTFLG is automatically cleared by
Reading or Writing the corresponding Data register. Tl

INTFLG or.T2 INTFLG must be cleared by the software (by

writing a 'l into the corresponding Clear Bit of the

Interrupt Control Register).

Bit 7 6 5 4 3 2 1 o

CXIN CXIN CYIN CYIN T1 T1 T2 T2

Clear |Enable Clear | Enable | Clear | Enable | Clear |Enable Wrice
CXIN CXIN CYIN CYIN T1 T1 T2 T2

Flag Enable | Plag | Enable | Flag | Enable | Flag | Enable Read
INTEN ¢ CXIN Enable, CYIN Enable,Tl Enable,

T2 Enable— —_—
INTFLG ¢ CXIN Flag, CYIN Flag, Tl Flag, T2 Flag
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