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STOPPED AFTER THE TIMER INITIAL LATCH VALUE 

IS LOADED INTO THE 16 BIT DECREMENTER". 

DELETE ",WHEN THE SYSTEM CLOCK (INTERNAL CLOCK) 

IS USED," OF 9.2.1.(1): 

AND INSERT THE SENTENCE "OR EXTERNAL SIGNAL 

PERIOD (SECOND)" IMMEDIATELY BEFORE "TL: TIMER 

LATCH VALUE (16 BITS)". 

AS TO ITEM 1 AND 2, ONLY THE TIMING OF PULS=D 
CXOUT /CYOUT IS CHANGED. 
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Outline 

TMS77COl {fs a Parallel Interface & Timer (PIT) of the 

TMS7000 family, designed to enable direct INTERFACE to 

TMS7000 PAMILY CPU, 
, 

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 H/S) functions and can be interfaced with most peri- 

pheral devices. 

Daisy Chain Enables Max. 15 pes of TMS77COl1 to Interface 

with TMS7000 CPU directly using Address Mapping Register. 

Features 

Oo Direct Interface possible to the TMS7000 family CPU 

(7040/7041/70C20/70C40/70P161) 

Oo 3 sets of bidirectional peripheral ports (2 sets with 

handshake functions) 

Oo Easily expandable to MAX. 15 pes of TMS77COl using 

Address Mapping register and Daisy Chain. 

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

Latch) 

Oo Software controlled interrupt 4 

© Capable of driving 1 standard TTL 
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CMOS B serles compatible peripheral line 

40 pin shrink package 

I/O 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 

vssolo “/ : 
f RSTO 

RSTIG] 

R/W Ce ° 
CLKINC3] 8 

Q| ENABLCECE 
<j ALATCH 

rr AD?IC#4 +$77C01 
mv AD6 Ce, - 

a ADS G2 PIT 

o3 ADIGH > PZ0~PZ7: Port 2 

7 AD3 Gz w pz ::«LSB 
bath AD2 (3) 2 INTRO - Interrupt output 

ADI Gz . External clock input 
— TCLK ° fore timer ADOGs rs] PYS T20UT : 35 

INTRO Pz? (7 1PY7 " T2 output 

TCLK/PZE S ezO/CXIN evo cyt outpHt 
; = aa CyYouT = \py R/S control line 

T20UT/PZS5 Cs 23} PZ1/CXOUT CYIN = Veor H/S 

TIOUT/PZ4 Ge p37] PZ2/CYIN CxouT : PX H/S control line 

VDD Gs 34} PZ3/CYOUT CXIN =V ser B/S 



he TMS77COL Block Diagram 

nen I XQ 6IS135 
ee | X 8 

Port xX x2 

» nnn §* X J 
ADO-? <—» Cru (Handshake) mx, 

fo §°X5§ 
Inter face = xg - 

ALATCH on 77 - —— oT 
ENAULE ' 

R/ - 
CLKIN ~ 

_ RSTI = —Syo vh.Si 

RSTO ~~ Port Y f[- ~ _— 

T {tand shakey-——— ry3 
| v4 

~1PYS 
Timer 1 = —— V5 

(16 bits)] ~ ee 

- : = 1°7.0/CXIN 
$e P71 CXOUT 

Timer 2 | Port 2 p. © 1°7.2/CYIN 
(16 bits) em 7, CYOUT 

- = °74/TIOUT 
= '25-T20UT 

» = 1'Z5/TCLK 
a = PZ7/INTRQ 

5. PIT CPUT Interface 

Oo CLKIN (IN) CLKOUT signal (or Similar signal) froma 

7JOOOCPU may be connected for Timer and 

Handshake control 

© ENABLE (IN) ENABLE signal from 7000CPU may be 
° uo” 

connected for strobe timing of data 

Oo R/W (IN) R/® signal from 7000CPU may be 

_ ; , connected to select READ/WRITE of 

accessed data.



o ALATCH (IN) 

© ADg-7(INOUT) 

ALATCH signal from 7OOOCPU may be con- 

nected for the Internal Address Latch 

Timing. 

Bidirectional 8-bit bus for low 

address/data transfer. Connect to Port 

C of JOOOCPU. 

o INTROQ/P27 (OUT/INOUT) 

© RSTI (IN) 

© RSTO (OUT) 

If bit 7 of Port Z Control register is 

a "1", INTREQ is set to a "Low”™ when 

both an INTFLG (interrupt 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 

initial condition ° 

When RSTI = a "0", RSTO is also cleared 

to a "0% of an initial condition.I£ the 

base address {is written into the 

Mapping Register (Register (FF) 6) 

after RSTI returns form a "0" toa "Ll", 

RSTO will be set a "1". =kRSTI and RSTO 

are used by daisy chain fin this mannec.



Register Address Map 

A list of the registers is given on the following page. 

The address of the registers are shown in the address 

column, the first 4 bits marked by a "y" are. assigned by 

the Address Mapping’ Register. The register marked by a 

‘e' in the *Read' column indicates ‘Read Enable‘, while 

the register marked by a ‘e' in the ‘Write’ colum 

indicates ‘Write Enable". 
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Te: I/O Poct Register 

There are a total of 8 registers for the PIT bidirectional 

I/Q ports: Control register, Direction register and Data 

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

follows: 5 

BO 

__. 0 - Data register 
Port X 

— 1 [Ptssstion register | 

w 1 2 | Data register | 
Port ¥Y 

—_ 3 | Direction register | - 

4 Data register 
Port Z 

5 Direction register 

6 Port X Port Y 
control control 

Control 
__f Port Z control 

Z this “." Marck indicates the contents of the Address Map- 

ping register, and all the ‘* ,*° marks in this manual have 

the same meaning. 

Fig. 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 'l* 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 {nput. 

* Setting of the direction register 

O =: Input Ls: Output 

(All set to 0 at reset) 
- . 

. - 

. 4 
° 

XY Control Register 

XY Control registers are used for handshaking port X or 

port Y. 

7 6 5 ‘ 3 2 1 0 
6 |PXHSE| CXIPE | CXOPL|CxODT| PYHSE|CYIPE | CYOPL|CYOOT| 

CXIN CxOUT .CYIN-  CYOUT 

Port X Port ¥ 

* 

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

Ifa "O',port X,Port Y are general-purpose I/O ports. 

The direction register progams each I/O pin as an input 

Or an output. 

Ifa *l’,enables I/O with H/S, each bit of each port 

may be programmed to be an {nput or an output by the 

corresponding direct{ion register.



o Bits 6/2: Selects active edge of CXIN, CYIN. (For H/S 

Or Tl external enable, T2 external trigger) 

If a 'O',falling edge is selected. ( *—) (*1) 

Ifa 'l'rising edge is selected. (7) (*1l) 

CXIN flag or CYIN flag of Interrupt Control register 

{s set to a 'l' when the active edge of the corres- 

ponding PIN is acknowledged. 

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

under H/S. 

If a 'O*, '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) 

*1l Even if CXIN bit or CYIN bit of Port Z Control 

register is a‘l’under H/S disenable (HSE=0), CXIN 

flag or CYIN flag of Interrupt Control register is 

set to a °l]* when the active edge of the corres- 

ponding PIN (CXIN or CYIN) {£s acknowledged. 

*2 If CxooT bit or CYOUT bit of Port Z Control 

register is a °1"® under H/S disenable (HSE="0"), 

the output value from CxOUT or CYOUT pin equals 

the value of the corresponding bit (cYoor bit or 

CYODT bit) of XY Control register. 

—-9-



*3 After reset, X¥ control register is set to all ‘0° 

Port Z Control Register 

When each bit of this register is set to a °0", the cor- 

responding pin of.Port Z {s used as a I/O pin programned 

to an input or an output by Port Z direction register. 

When set to a °1*°, the corresponding pin of port Z is 

used as a special function pin as shown below; 

7 6 S ‘ 3 2 1 0 
7 | INTRQ| TCLK [T.20UT|T1LOUT|CYOUT| CYLN | CxoUT] CXIN | 

INT Timec Port Y Port X 

- Oo Bit 7:3 Selects INTREQ output that is a logical OR 

of all INTIFLGS. 

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

(IN) clock source for the. timer. 

o Bit 5/4: Select T20UT/T1OUT pins as outputs of Timer 

(OUT) l, Timer 2. T1OUT/T200T outputs are Toggle 

Flip-Flop (T-F/F) outputs. 

o Bit 3/l: Select CxXOUT/CYOUT pins as outputs. 

(OUT) The CxOPL/CXODT of x¥ Control register 

specify the output mode/output data of CxXOUT,



and the CYOPL/CYODT specify the output mode/ 

Output data of CYOUT. 

o Bit 2/0: Select CXIN/CYIN pins as inputs. 

> 

a 

7.4 Address Mapping Register (Internal Register) 

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

the PIT base address {is programmed through the 4 bit 

Address Mapping register located at address (FF)16- 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. 

Example: PIT Base address set after system reset 

“SET MOVP & >20,P255 PITL base address set to (2x)16 
‘= , BMOVP & $>30,P255 PIT2 base address set to (3x)1¢ 

MOVP B% 0540,P255 PIT3 base address set to (4x))¢ 

RSTI ___J =) vy Setting of the PIT1 base address 

se ae ysetting of the PIT2 base 

2 address 

vw Setting of the PIT3 

RSTO J base address 
 Rsti 

PIT3 

Marck ‘e® indicates ‘setting enable’ of PIT base address 

Setting tining of base address 

- ll-=



Handshake 

Handshaking {is very useful for a communication with peri- 

pherals, CPUS, and simplifies the associated software. 

, 
y 

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 (PYHS=) 

of xy Control register and CXIN, CxOUT (CYIN, CYOUT) of 

port 2 Control register are set toa ‘lL’. 

Example: Transferring data to the output device through 
e 

Centronix. 

ZO4L PIT Printer 
CLKOUT ~ICLKIN CXOUT RD 
ALATCH ALATCH e 

R/W R/wW CXIN BUSY 
ENABLE ENABLE . 

C-PORT K___ ADe-r X-PORT ___)| DATAIN 

INTS INTRO 

(Peripheral expansion mode) 
Port xX oo —__ Output data WDATA 1 XDATA2X DATAIX ; 

CXOUT f ( ( 

Pulse output 

CXIN 
CW 

Pxecution of 
interrupt routine ~-— 7 2, 

d 3 \ 

Data l set Data 2 set pata 3 set 

- 12=-



Oo Initializing port Xx 

Ll InitfLalize XY control register 

{) Specify CxODT bit {ff need (ex. CXODT = 1) 

{i) Specify,CxOPL bit (ex. CXOPL =l..-..CXOUT pulse 

output) 

iif) Specify CXIPE bit (ex. CXIPE = 0 .... falling 

edge) 

iv) Set a °1L* to PXHSE bit to Enable Port X B/S 
oe oe 

7 t 

2 Sét CXIN (PZ0), CXOUT (PZ1) of the port Z Control 

register toa ‘°l". 

3 Set bit 0 of the Port X direction register toa ‘lL’ 

(cCutput mode). 

4 Set cxin enable bit of Interrupt Control 

register to a 'l1'. 

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. 

s, 

eee LLLP 

ALATCH _t) L_+ 

: Data a 
ABL write } | 

CXIN (or CYIN) 

— = INTFIG is 

R/W tL an automatically 
Cleared after 

(INTERNAL) writing the 

X(¥yiData register selection | LU corresponding 
data. 

(INTERNAL) ‘ al | 

INT FLAG LL 

CXIN/CYIN \ 

CXOUT/CYOUT f—* 7 ° 

Level ; L | ~ —3— } 

CXOUT/CYOUT : \ \ 

Pulse 
r 

— st 
2 clock cycle 



Data Input through H/S 

CLKIN PLEOLI LPL LE LI 

ALATCH — fe 

Data CXIN( or CYIN) <— 

ENABLE read r t+ 
INTFLG {is 

R/W ~ + automatically 

(INTERNAL) 7 s ln Us cleared after reading the 

‘X(Y) Data registec ‘selection 7 L corresponding data. 

(INTERNAL) + : 
INT FLAG ) i 

‘ a 

CXIN/CYIN \ 

_ \ J CXOUT/CYOUT lana J 

Level | 

CXOUT/CYOUT | 

Pulse 

2 clock cycle 

- 15 -



Timec 

By independently programning the bits in the Timer 

Control register, the 2 Timers can be used fin modes to 

fit a wide variety of applications such as the timer, 

y 
counter or PWM. 

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 (A,¢6) of Timer 1 Control register 

is not same as that (Ey¢) of timer 2 Control register to 

allow Timer 1, Timer 2 to start independently. 
: 
f
y
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ee
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ts B 

1) 

Write Read 

765 432%: 0 765 46321 0 

(erise Lkay | Else cacerrene 
[Tiser IT {nftfal [Tiree Tsucent ] 

wimee[eeatsese 7A UTatsh taftrtere 

VM, FEE) 
[eates faeh"iat | [eatse Taseeee 

([Einer ¢ initial | [ Timer 2 current 

- 

r Timer 1 

Tiser 2 

-_ 

_ “~“€Z i GEE ¢ timer Timer 
contro ontro contro 

register registec register 

(774 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 &-bits... The initial value 

for Timer 1 Initial Value Latch {is written into 

address(.86 for the high address,(_9}¢ for the low 

address, and that for Timer 2 Initial Value Latch 

into address(.Che for the high address,(Dhg for the 

low address. The high byte of Timer Current Value 

must be read preceding the low byte. When the high 

byte of Timer Current Value is read, the Low Data is 

automatically latched to avoid a data conflict.



Timec 1 Capture Latch Value {s stored into(_ahe, 

(B\g when the active edge from CYIN pin {is sensed. 

2) Timer Control Register 

Timer Control registers are for controlling Timer 
4. 

functions as shown below. 

Timer 1 Timer 2 

4 NS ON 

7 3 2 1 0) 

Ti | ri f ’ Ee +2 | r2 | T2 |T2 ah 
ea =e Free oT + Start |Source Free te lager 

"-Read e¢ Address /E)y6 for both T1,TlL 

Wreite : Tl =» high & bits of Address #A)16 

T2 =» low 4 bits of Address WZi¢ 

Fig. 3 Timer Control Register 

o Bits 7/3: Timer/Counter start Bit 

When a '1* is written in regardless of whether it was 

a °O’ or a °l® before, the Timer initial latch value 

is loaded into the 16 bit Decrementer and the count 

down begins. 
COUNT DOWN ds STOPPED AFIZR 

When a °O0° £s written in, the -Fimer—to—froten—attte 

OEE CREECH ett! , 

THE TIMER INITIAL. LATCH VALUE /5§ LOADED 

BIT DECREMENTER, 
wre THE 7&



o Bits 6/2: Decrementer Clock Source Bit 

The clock source of Timer 1/Timer 2 is selected by bit 

6/bit 2 of this clock source bit. This bit of a ‘O° 

Selects the internally generated 6/4 clock (A=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: Free Run Mode Bit 

Timer 1, Timer 2 have been designed to Operate ina 

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. 

Oo 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 fron 

CXIN, Timer 1 continues to operate as it is. And, if 

the non-active level (Note 1) is sensed from CXIN, 

Timer I stopsto count.



Note lz: 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 Os: Timer 2 External Trigger Bit 

3 

This bit of a 'X* 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 register, and Timer 2 count 

down begins. 
-_ a 

_— 

9.1.2 Configuration and Punction of Timer 1 

@ Write the initial value of Timer 1 Latch into address 

(oo Sh 6s (9h 6- 

@ 

© 
© 

When the start bit (Bit 7) of Timer Control register 

{fs set to a ']1*, the initial value is loaded into the 

Decrementer and the count down begins. When set to a 

‘O° the count down is stopped. Re-triggable. 

Read the address(_.8)6,(~9}6 to obtain the Timer 1 

current value. The high byte of the Timer current 

value must be read preceding the low byte. 

One-Shot or Pree-Run mode can be selected. 

After Timer 1 count starts, T1OUT goes low and then at 

lst timeout TlOUT goes high. In Free-Run mode T1LOUT 

{s reversed at each timeout.



Start, yocop/Tiae-Ouc 

One-shot Mode -e—Ty —| 

Starcty Time-Out - we-Oue 
v 

. 

Free Run Mode T : ; 5 

K—$tx2 _ tz — 

tz=Tim = tere (TL+ 9 . 

txi=Tt2-2 Tauxm © tere 2 CLEIN PERIOD 

tz2=T2- (tam/2) 

Tl flag bit of Interrupt Control register is set to a 

")" at each timeout. 

Internal clock (#4) 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 toa 

‘1’. 

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.iAj¢6,,,B16. It doesn't mind 

whether the address.,Ayjyg¢ is read preceding the address 

—— ee 
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High byte latch byte Latch | ( ) 

FF i L L . 
TIOUT “0 

—i T-F/F Ty 16 bit decrementec 

- rd | o— 

Interrupt flag 

value latc 

vl ov 
Read Gu8)i6 — Read Cu9)o¢ 

7? 

| @ 
e 

; . : 
I T Ste CYIN 

High byte Low byte 
capture latch capture latch 

Read WA) 16 Read CuB)i¢ 

Pig. 4 Configuration of Timer 1 

9.1.3 Configuration and Function of Timer 2 _ 

G) Write the initial value of Timer 2 Latch into the 

addresss(_.Ch¢,(Dh6- 

(@) Identical to the item (2) of 9.1.2 except the start 

bit is bit 3 of Timer Control register. 
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T20UT 

@ Identical to the item G) of 9.1.2 except Timer 2 

current value {s mapped to the address(iCh¢,(Dhe. 

@ - © Identical to the {tem (4) - (6) “Of 9.1.2 

except T200T is for a timer-output and the Timer 2 

{interrupt flag f¥s T2FLG of Interrupt Control register. 
, 

( Internal Clock (6/4) or CYIN can be selected as the 

clock source. 

CXIN usable as an External Trigger by setting T2 Ex- 

ternal Trigger bit of Timer Control register toa ‘Ll’. 

(9) No capture latch function. 

Write (Cig Write (_D)i¢ 
J 3/4 CYIN 

High byte latch Low byte latcn | 

FeO J \ L 

| T-F/F 16 bit decrementer 
| [ CXIN 

0 eee 

Interrupt flag Low value 

NY y less} bic | 

Fig. 5 Configuration of Timer 2 
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9.2.1 

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 

Decrementer 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: 

GQ) Write the Initial value into the Timer Latch 

The Time Out Period,-whea—the Systas Cloex_—tintoarasl 

clock) is used, is expressed through the following 

equation: 

tINTn = tCLK - (TL + 1) 

tINTn : Time Out Period (Interrupt period 

unit <: second) 

tCLK =<: 4/6 ...- (6 = CLKIN frequency --- Hz) or 
EXTERNAL. SIGWAL. PERI8O (SECoWD> 

TL z: Timer latch value (16 bits) 

(2) Write a ‘1° into the Start Bit of Timer Control 

Register. 
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*® The {Initial value {1s loaded {nto the Decrementer 

and the count down begins. 

(3) A Timer Current value can be obtained by reading 

Timer Current value register. 
j . 

* When decremented from (00)16 to (FF)j6, the Timer 

Interrupt Flag of Interrupt Control Register is set 

to a ‘1’. 

* In the Free Run Mode, the {fnitial valuie is reloaded 

automatically after each Time Out and the count 

down begins. . 

(4) To stop the Counter, write a 'O' into the Start Bit of 

Timer Control Register. 

9.2.2 Decrementer Clock Source 

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

and Timer 2. 

1) Timer 1 Clock Source 

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

the internal clock (6/4). 

(2) Pulses from the TCLK pin (PZ¢) are used for the 
—seewememe - — 

External Clock. 

(3) 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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(4) When the External Enable Bit of Timer Control 

Register is a °1*,the count down is stopped if 

the non-active level is sensed from CXIN pin and 

the count down is continued if the active level 

is‘sensed from CXIN pin. 

/4 timer control register Timer 7 
decrementer . [External o— TCLK enable bit 

7+—_ 
—<€ CXIN 

Fig. 6 Timer 1 Block Diagram 

2) Timer 2 Clock Source 

GQ) The signal divided by 4 CLKIN pulses is used as 

the internal clock (6/4). 

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

External Clock. 

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

has no effect on Timer 2 operation. 

@ When the External Trigger Bit is a ‘1l* 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.



| tn _“ < 6/4 Timer control registec 

jecrenenter ~~ External oO ~< CYIN trigger bit | 

lexterna trigger a | 

> ~< CXIN © 

Fig. 7 Timer 2 Block Diagram 

9.2.3 Capture-Latch-~ 

Only Timer 1 is provided 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 value is latched 

into Timer 1 Capture Latch register if the CYIN bit of 

Port Z Control register is a "1°.



InitfLal walue latch 

—< CYIN 

(.5 3 Die (9 )ie | 

+ J + 
Decrementer 

|, 
j 

~ 

(4 8 Dis (159 )is 

Timer currrent value 

Fig. 8 Capture Latch 

(UA) is (UB)is 

Capture latch 

(Capture Latch application example) 

The following figure shows a Pulse Width measurement example 

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

edge. 
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2 ad s - IT 

k- | P 
GeaN ' 
Countin 

2] 6) oO through ° 
Timec value Timec value : internal 

is latched is latched clock) 

Set the risi - activeed ce the Fisiney apygEo34 
Read capture latch value 

| 
Set the falling cea. vEsdge 

— 

° } 

The pulse width ‘n' fis 
calculated using the 
value latched at @and that 

latched at Oo 

ot 
¢ 

9.2.4 Timer Output” 

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

(TLOUT, T2OUT) and Timer Interrupt. 

1) Time-Out Signal 

From T1OUT or T20UT a square wave will be generated 

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

Port Z Control Register is a ‘1*. 
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Timer start T.0( Time-out) 
TIOUTAT20UT Y Y 

One-shot mode [ << Tiner stops here 

*H’ at 2i°L* at timec: 
initfalization}] start ° 

| = T.0 T.O T.O 
Y Y Y \ f 

Free run mode | 

-, 
Output inverted at 
every time-out 

ev
es

 
, 

~-- = 

* Under Free 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 

Interrupt Control register is set to a 'l' if the 

corresponding INTEN bit of Interrupt Control- register 

is a ‘l*; INTRO pin keeps a ‘low’ till a logical OR 

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 ‘lL* into the 

corresponding Clear bit of Interrupt Control register. 

Refer to Section 10 as to Interrupt Control Register. 
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9.3 Exanple of Timer Application 

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

Timer with Timec + capture Timer with | 
Timer external enable latch extenzal enable 

vs / | Timec ¢— a/4 | Timer tt Lexin 6/4 ox 

| CYIN |- CYIN 
Capture T Capture: 
latch latch 

Counter Counter with Countec ¢ caoture jCountec with external 
exernal enable [latch enadletcaptuce 

TCL latch TCL 

Countes—TCLK KCountert(Toyiny . Counte TCLK ounter XIN 

. . —— CYIN CYIN 
, ° Lett - Capture} Captuce 

ion {latch latch 

Timec 2 (One-Shot or FPree-Run mode can be selected) 

Timec Timer with Counter. Counter with 

external trigger external trigger 

| Timer ¢— 6/6 | tines J 6/4 Counter¢—CYIN | | Counter ¢— CYIN 

CXIN L___ exn 

Combination of Timer l, 2 . - 

Conbinations of all above functions can be applied. 

Timer 2 with | Sequencial Synchronous enapie 
PWM 7 

#4 one-shot mode connection T2UT 
Timer] is tr{ggered at {merl ; Prise} we 

pe ycxin| every defined | | rene: 

interval from XIN —frizes —fineci}) —friser HORS T! CXIN pin. CYIN Ti0uT TCLK ; 

| T10UT— Hon-cascade Usable for-8n:: 
( (~) ) eonnectron due intermittent - 3. 

—T2 . to T1OUT of | pulse generator 
T20UT —V ys | sorry output | 

"© 
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Interrupt Control Register 

The Interrupt Control Register controls interruptions of 

Timer l, Timer 2, Port X H/S and Port Y¥ H/S. 

of Port Z Control register, When a ‘1* is set to Bit 7 

the INTRQ pin keeps a ‘low’ until a logical OR of all 

INTFLGS of the Enabled Interrupts {s 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 ie] 

CXIN CXIN CYIN CYIN T1 Til T2 T2 

Cleac | Enable Clear Enable | Clear Enable } Cleac |Pnable Write 

CXIN CXIN CYIN CYIN Til Ti T2 T2 

Flag Enable | Flag | Enable | Flag | Enable | Flag | Enable Read 

INTEN s CXIN Enable, CYIN Enable,Tl Enable, 
T2 Enable —— ——_____ 

INTFLG s CXIN Flag, CYIN Flag, Tl Flag, T2 Flag 
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