HD6340/HD6840

P -

PTM (Programmable Timer Module)

The HD6340/HD6840 (PTM) 1s a programmable subsystem
component of the HMCS6800 family designed to provide
variable system time intervals

The PTM has three 161t binary counters, three correspond-
ing control regsters and a status regster. These counters are
under sorftware control and may be used to cause system 1nter-
rupts and/or generate output signals. The PTM may be utiized
for such tasks as frequency measurements, event counting,
interval measuring and sumiar tasks. The device may be used for
square wave generation, gated delay signals, single pulses of
controlled duration, and pulse width modulation as well as
system wnterrupts.

FEATURES

Qperates from a Single S volts Power Supply

Single System Clock Required (E)

Selectable Prescaler on Timer 3 Capable of 4 MHz for the
HD6340/HD6E840, 6 MHz for the HD63A40/HD68A40 and
8 MHz for the HD63840/HD68840.

Programmable Interrupts (TRQ) Qutput to MPU

e AReadable Down Counter Indicates Counts to Go until Time-
out

® Selectable Gating for Frequency or Pulse-Width Comparison

® “hree Asynchronous Externai Clock and Gate/T rigger
input Internaily Synchranized

e Three Maskable Qutputs

- HD6340 —

® Wide Range Operating Voitage (Vcg =5V £10%)

e {ow-Power, High-Speed, High-Density CMOS

® Compatible with NMQOS PTM {HDE840)

- HD6840 ~

® Compatible with MC684Q, MCBBA40 and MCE8B40

s TYPE OF PRODUCTS

Tvoe Process | Clock Frequency | Package
HO6340 1 0MHz
HDE3A40 | CMOS 1.5 MH2z pp-28
HD63840 2.0 MHz
HD6840 10 MHz
HD68A40 | NMOS 15MHz Op-28
HO68B40 2.0 MHz

HD6340P, HD6840P

(DP 28)

The specifications of the HO6340 are for preliminary and
may change hereafter.

Piease make an inquire at sales office upon adoption of the
HD6340.
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HD6340/HD6840

4384

s ABSOLUTE MAXIMUM RATINGS

tem Symeol! 1-406340\/3'Lle noegao | o™
Supply Voltage Vee* -03~+7.0 | 03~+70 V
Input Voltage Vin' -03~+70 | -03~+70 \Y
Maximum Qutput Current | 1151%"* ! 10 mA
Operating Temperature Toor | —20~+75 | —20~+75 ’C
Storage Tempe;ature Tstg i —~55~+150| —55~+150 | °C
¢ Witk respect to Vgg (SYSTEM GND)

** Maximum output current 1s the maximum currents which can flow oyt from one output

terminal or 1{O common terminat (Dg~ D+, 01~ Oy,

iRQ)

INOTE] Parmanent LS! damage may occur if maximum ratings are exceeded Narmal
operation should be under recommended operating cond1tions. if these
conditions are exceeded, it could affect reliabihity of LSi

s RECOMMENDED OPERATING CONDITIONS

HD6340 HD6840
ltem Symbol - Unit
min Ityp | max |min | typ | max
Supply Voltage Vee' | 45 15055 |475150(525] V
input “Low Voltage T 0 |- |08 |-03 — ‘08 l N
Input “High”'| E AW 26" |- |V
nput “"Hig i Vig® i cc 20 | — ‘ Vee | V
Voltage Other Inputs 22 | = | Vee !
Operating Temperature Topr | —=20| 25 75 —2o| 25 | 75 | °C
*  With respect to V¢ {SYSTEM GNO)
ee Characteristics to be improved.
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s ELECTRICAL CHARACTERISTICS
¢ DC CHARACTERISTICS (HD6340, Vcc = 5V £10%, HD6840; Ve = 5V 5%, Vgg = OV, T3 = —20~+75°C, unless otherwise noted.)

—————— e e

HD6340/HD6840

item Symbal i Ho6340 HO6840
¢ | |
i Test Condition f min |r typ* . max Test Congition ,omin ! typ* f Max hal
lnput ‘Hhgn " Voltage | E, R/ W | 126 | - i Vee { | |
[ - 22 | - jv v
Qther | IH | i l cc
Inouts | P22 ! = 1 Vee | 'I |
lnour ‘Low ’ Yoltage | Vi | to3 | - ios ‘03 | - jos v
H X ¢
Input L2axage Current l lin I Va=0Q~ Ve iExceot Op~0.) E—ZS I~ ''23 | Viq=0~V,c1Excent Dy~0-] —2§ - 25 LA
Three State nput ' P Vin =04~ Ve, b R Vip=04~2 4V . ; .
Current (OFf state) S T Vee = 55V (Dg~ 0l ! 10 ! ' de Vee =5 25V 10 5~0 4 -0+ - 10 LA
i gap * —4004A iDy~0-) Lar T o T
: . ; i 'LOAD = -205uA 1D, ~D.} !
| 1LoAD < 104A 1Dy~01) Vee—01 ! - | - . ,
Outout "High * Vaitage | VOH . ‘ 24 -, - v
{ "LOAD = —400uA (Other Outputs) 41 [ — ’ - |
| ' |LOAD = —200uA (OW7 1
: f 'LOAQD < '0uA {Otner Qutputs) | Vee—=0 1 - - LoAD Qutouts
[
H bt =16mA (Dga~D4) ) lLoap =1 6mA (Dy~0-) |
:tout ‘Low’’ Vaoltage ! VoL LOAD — - - ‘ 04 I T32maA - Q4 7
| | ILoap =32mA (0,~ 03, iRQ) [ ‘ (Loap =3 ! :
' ‘ 1~Q5, IRQ)
put Leaxage Current) —_— - — "
tstate) 1 lLoH P VOH ™ Vee HRQ) | - - ) 10 | Vg =24V (iAQ) A - Tig _a
- f - Chip 13 not selected !
} « All counter fatches E=10MHz| - - |10
X are preset |
+ Oy ~Q; outputs are E=1.5MHz| — - 15
masxked I
+ Input tevel (Except E) !
. VW min=Vee—0 8V E=20MHz| -~ . - 120
. ViLmax =08V
' - Chip 1s not selected i
Suoply Current i lee : Countsrs are operating.| E = 1.0 MHz| - - 130 mA
| « Q) ~0; operaung T
‘ with load ! !
i - Input level (Except €) | & 1.5 MHz| — i — |40
! Vid min = Ve.—08 i | | ’ /
; Vi max =0 8V E=20MHz! - .- ;60
i
! - Data bus in R/W E-10MHz; _ _ iSO
i operatign .
| » Countars are operating | £ =15 MHz| - - '8a@
| + Q,~0Qjoperating € =20 MHZ| — [ — 100
with load ) | }
Power O:ss10ation PO - ,330 3550 ~w
R Vi 20V Do~0or | - b- Tizs Vin=ov | 00-0- - - 25
in Caoacitance - a®* Ta = = or
Pt ’ I ’ f=1 MHz Other input r 75 | f=10MHz| Other input — - '73
i Vin = QV TG |- P o ls0 |vheov |iRQ T i
Jutout Capacitance Cout Ts = 25°C, X Ty=25°C 1 ; aF
‘ f=1 MH2z 0,,0,,0; | - [ - ,100 f=10MHz| O, 0., Oy l - = 100
*T3=25'C Vec =50V ** VIH =22V at Ve = SV 5%, Ty = 0~70°C. Charactaristics to be imoraved.
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HDB6340/HD6840 .

e AC CHARACTERISTICS (HD6340; Ve = 5V £10%, HD6840; 5V £5%, V55 =0V, Ta = —~20~+75°C, unless otherwise noted.)
1. MPU READ TIMING

lem Symbol i Test HO6340 HD63A40 HD63840 HDE840 HDB88A40 HD68840 iUmt
1 Condition | min { max | mmin max | min max } min max | min max | min max |
Enable Cycle Time teycE 1000 110000 | 666 |10000 | 500 | 10000 |1000 | 10000 | 666 | 10000 | 500 {10000 | ns
Enaple “High ’ Pulse Width | Pwey 450 | 9500|280 | 9500|220 | 9500|450 | 4500, 280 | 4500|220 | 4500 | ns
Enaple “"Low " Puise Width | PWg, 430 ' 9500 | 280 9500 : 210 95001} 430 ! - 1280?— I 210 - } ns
Enabie Rise and Fall Time | tg,, tgf - 25 - 25 - 20 - 25 | - 1 15 o 25 }rns
Adadress Set up Time tas Fig 1 80 - 60 - 40 - 140 - i 140 - 70 1 - i ns
Data Delay Time topR - ta00 | - 180 | ~- 150 | - 320 | - . 220 L~ 180 | ns
Data Haid Time R 20 (100 | 20 [100 | 20 00 J 10} - To - w0} -
Agdress Hold Time tam 10 i - 10 - 10 - 10 - l 10, - 10 } - | ns
Data Access Time tace - l 370 | - 240 | - 190 | - 480 l - 't 360 i - l 250 i ns
2. MPU WRITE TIMING
e symbor | T°% H0B340 | HDSIA40 | MD63840 | HDE840 | HDEBA40 | HD68E4D 'Um
Condition | mn | max | min | max |min | max |min | max fmin | max |[min | max |
Enable Cycle Time teyeE 1000 {10000 | 666 | 10000 | 500 | 10000 |1000 1ooooilsss 110000 ' 500 10000 | ns
Enable "High'* Puise Width | PWgy 450 9500 | 280 9500 | 220 9500 | 450 4500 | 280 4500 © 220 | 4500 ! ns
Enavie “Low" Pulse Width | PWe( | 230 | 9500|280 | 9800|210 | eso0|43a | - lz80 | - |20 1 < P~
Enable Fise and Faill Time | te,, teg | I e N 3 - | 20 |- |25 |- |25 (- 125
Address Set-up Time tas 80 - 60 - 40 - 140 - 140 - l 140 | - s
Data Set-up Time "tosw | 165 - 80 - 80 - 195 - 80 l - ! 80 | - | ns
Data Hoid Time W 0| - 0] - 10| = e | - 0| - T L
Address Hold Time tam 10| - o - - 10| - i 10 l - l 0| - i ns
3 TIMING OF PTM SIGNAL
tom sy | o Conarani—2080_|_rosists |_vomiess | noseis___nOmnt RIS o
: i
noat Aiseand Fall| 3 AES It I Fg.3,Fg 4 |- 1000°| — 686" - [500°| - ooo* | - %sas’i _ so0t! s
T ; | ] i
o “Lowpue | =5 7T |ow, | asocienons |01 - | S50 |- || - (B0 - 1 i LR
‘ Mode +THO | +1H0 *tHD +tHO | Ihadal® | *t=0 )
| : . ] ! <
T R W P e S - - A AR
l Mode +tHO MG +tHD *tHD D | | TtRO. |
TG RES | Fas 1200 1 - l120 |- |75 |- l20 { - l120 1 - 175 - | ™
input Setup Time ;z'ga;‘{tsu fﬂvcr:::ronous w00 | - |70 | - 1170 | - | 200 - 1170 [ - |17 - 1 s
| Hoid Time !”——_‘E—G-'?E—s i: Fig. 5 s | - 50 l - i |- 50 1 - = I’— | -l
oshosTow [Sigown0 | gnen [0 | (w0 [- | % [~ |® % |- [® - "
T
Input Puise Widtn E.‘:Sﬁé:.m: o Tome 20 \ - | s0 ‘ - i g0 | - |125 i | e k - ‘62.5 R
Qutput Oelay Timei O, ~ Oy i'co ; Fig. 6 - : 200 ‘ - LZOO [ - 200 - } 700 | - | 460 E - 340 | M
em | /// 450 - 450 - 340 s
tcmos | _// _ T000i - |13s0l - .1000| 0
Interrupt Aelease Time [tm Fig.7 i - pzool - [900 l - L700 - f 1200I - [900 “ - ‘ 700 l ns

"t 3 S teyeE
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HD6340/HDB840

E
As, CS, RW
I tACCa-i -—' ha— A H
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Data Bus X 0 4v ?CL_
3
Figure 1 Bus Read Timing
{Read information from PTM)
!
| PWL |
_— |
¢ ~C,. ViH min '
a-l - C;. VH_ max

RES —— L—!, ——[ t,

Figure 3 |nput Pulse Width ““Low’’

Vi min ’
V'L max

, 2]o]

¢,~%,.G~G.. ViH min !
RES | Vi max l

Figure 5 |nput Setup and Hold Times

& }l Vi max
L— Y ——.J*
Vcc-z.o\/’
/|

Figure 7 IRQ Release Time

b
0

= tW min
RS, CS, AMW VIL'“aX

l"‘"‘ L‘_tAH

Data Bus V"C‘:." ;

Figure 2 Bus Write Timing
{Write Information into PTM)

Figure 4 Input Pulse Width '"High*”

€ A~ Vg min \
teor tem””
]

s

Vcc-z oV
0, ~ 0, 0 ey
|
VOH (cMOS) =07 x Ve

Figure 6§ Output Deiay

* 2.4V for HDE840
*e *** HOE840 only
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HD6340/HDB840

Load A 50V
{0, ~ 0.} (E
? R_=24kQ
Test Pomro_’—’—“‘f'—ﬁl
b Y
130 oF = 510“-2. !Alldvodesare
; . 152074 @) or equiv

— . X

Load C 50V
(1AQ Oniy) ]

§1Jm

Tast Paint O————o

Test Paint

|
_I__ Y Adjust R

mDFT 10k'."7."! sothat Ig_ =32 1A
i i then test Vi
— All diodes are

152074 B =r 2gu.v
Load D

(& 0,0y
{CMOS Loaa)
(MOS)

Test Point O—m8—

|
= 3QpF

100 oF =
| * 11 <2 for HDE8B4Q
L Figure 8 Test Loads ;i-,— T 120 for 406840
= GENERAL DESCRIPTION activated). )
The PTM 15 2art of the HMCS6800 microprocessor tamily ® Chip Select (CS,, CS,)
ana s fully ous compauble with HD630O svstems The three
umers n the HDo330 HD6340 operate mdevendently and n [ Pin No 15, 16
several distinct moces to it a wide variety of measurement and nput nNo 15.1

svnthesis aooucauens

The PTM s an integrateq set of three distinct counter/
umers. [t consists of thres [6-bit data laiches. thres 16-but
counters (clocked independently), and the companson and
¢nable circultry necessary to umplement various measurement
and synthesis tunct.ons. [n addition, it contains wnterrupt dnvers
to alert the processor that 1 particular function has been
completed

In a typical appircation. a twmer wil be loaded by first stonng
two bytes of data wnto an associated Counter Latch. Thus data 1s
then transterred nto the counter via a Counter utializatuon
cycle [t the counter s enabled, the counter decrements on each
suosequent clock zenod whuch may be an externai clock, or
Enaple (E) untd one of several predetermmed conditions causes
it to halt or recvcie The umers are thus programmable. cyclic in
nature. controdabie bv external inputs or the MPU program,
and accessible by tne MPU at any ume.
s PTM INTERFACE SIGNALS FOR MPU

The Programmaocie Timer Module (PTM) interfaces to the
HMCS6800 Bus with an sight-bit bidirectional data bus. two
Chuo Select lnes. 1 Read, Write line. an Enable (System 0. ) Line,
an [nterrupt Regusst line, an external Reset line, and three
Regster Select Ures. These signals, i conmjunctuion with the
HD6300 VMA ourtput, permit the MPU to control the PTM.
VMA should be uthized 1n comunciion with an MPU address
‘ane into a Chup Se.zct of the PTM. wnen the HD6800, HD6802
are usec
® Bidirectional Data (D, ~ D-}

nput Cutput Pin No 25~ 13

The bidirectionat data hines 1Dy ~Da4) allow the transfer of
data between the MPU and PTM. The data bus output drivers
dre three-state devices whuch remain n the hugh-unpedance (off)
state 2xcept when the MPU performs a PTM read operation
(Read Write and Exaole hines "High™ and PTM Chup Seiects

498

These two signals are used to activate the Data Bus interface
and allow transter of data from the PTM. With €S, = “Low™
and CS, = “High", the device 1s selected and data transier will
oceur.
® Read/Write (R/W)

[nput Pin No 13

Thus signal 1s generated by the MPU to control the direction
of data transfer on the Data Bus. With the PTM selected, 2
“Low" state on the PTM R/W Line enables the input bu¥ers and
data 15 transterred from the MPU to the PTM on the traling
edge of the Enable {System 0.) signal. Alternateiv. junder the
same conditions) R/W = “High™ and Enable “High™ ailows data
in the PTM to be read by the MPU
® Enable (E)

[nput Pin No. 17

Thus signal synchronizes data transter between the MPU and
the PTM. [t aiso performs an equivalent synchromization func-
tion on the external clock. reset, and gate wnputs of the PTM.

e {nterrupt Request ({RQ)

Qutput {open dran) P No 9

The active ~Low™ Interrupt Reguest signal is normaily tied
directly (or through priority interrupt crcuitry) to the [RQ
input of the MPU This is an “open drain’ output (no load
device on the chip) which permits other simuar interrupt re-
quest lines to be ued together in a wire-OR contiguration.

The TRQ line 1s acuvated if. and ondv 1f, the Composite inter-
rupt Flag (Bit 7 of the Internal Status Register) 1s asserted. The
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condinons under which the IRQ hine 1s activated are discusséd in
conjunction with the Status Register

e Reset (RES)

Input Pin No 3

A “Low’ level at tus input is clocked into the PTM by the
Enable (System ¢;) 1nput Two Enable pulses are requited to
synchronize and process the signal. The PTM tnen recognizesthe
wcuve “Low’ or inactive “High™ on the trurd Enable pulse. If
the RES signal 1s asynchronous. an additional Enable period 15
cequired 1f setup times are not met The RES wnput must be
stable “High' “Low™ for the muumum ume stated in the AC
Charactenstics.

Recognition of a “Low™ level at this wnput by the PTM
causes the rollowing action to occur

1 All counter latches are preset to their mawumal count

values.

b. All Control Regster bits are cleared with the exception of

CRI10 (internal reset bit) which 1s set.

. All counters are preset to the contents of the latches.

d. All counter outputs are reset and all counter clocks are

disabled.

¢ All Status Rewster bits (intecrupt tlags) are cleared.

e Register Select Lines {RS,, RS, RS}

These inputs are used 11 conjunction with the RW line to
select the nternal rezisters, counters and latches as shown in
Table !

HD06340,/HDB840

Input Pin No 10.11.12

[t has been previously stated that the PTM is accessed v
MPU Load and Store operations in much the same manner as a
memory dewice. The instructions avadable with the HMCSo&00
famuly of MPUs which perform operanioas directiy on menon
should not be used when the PTM is accessed Thewe nstrec
uons actually fetch a hyte from memory, perform on woe-auon,
then restore it to the same address location Sinee the PT' used
the R,W line as an additicnal regster select input, the mouif2a
data may not be restored to the same regster if these :nstru.
tions are used.

® PTM ASYNCHRONQUS INPUT/OUTPUT SIGNALS

Each of the three umers withun the PTM has external clock
and gate inputs as well as a counter output line The inputs are
hugh umpedance, TTL compatibie Lines and outputs are :apaple
of driving two standard TTL loads
® Clock Inputs (C, T3, C5)

[nput Pin No 28.4.7

J

Input pins C,, C,, and C; wll accept asynchronous TTL
voltage level signals to decrement Tumers 1, 2, and 3. respec-
tively. The “High™ and ~Low™ levels ol the extemal clocks must
each be stable for at least one system clock period plus tne sum

Table 1 Ragister Selection

! Register o |

! Select Inputs ! Operations |

| Rs,! RS. ! RS, RN = "Low"” RAN = “High'

! i | CR20="0" Write Control Register =3 s |

| - N | - ! CR20 = "1 Write Contrai Register #1 Altors 70 l

oL L | = ' Write Contral Register =2 | Read Status Reg.ster i

t L. L | Arite MSB Buffer Register | Read Timer =1 Counter !

b = H ! ‘Write Timer =1 Latcnes ' Read LS8 Buffer Reqister
= ' o L, ‘Nrite MSB 8uffer Seqister 1 Aead Tvmer =2 Counter

. R ] L 1 M, Wne Timer =2 Latcnes | Read LS8 Surfer Register

' W ] H , L, Write MSB 8urfer Reqister Aeaa T:mer =3 Counter

| H [ o] 5L H | ANrte Timer =3 Latcnes { Reaa LS8 Surfer Register

* L, "Low' " level, H, “"High™ leval

of the setup and hold umes for the inputs. The asvnchronous
clock rte zan vary from dc to the Lmut unposed by Enable
(System @, ) Setup, and Hold ume.

The external clock nputs are clocked in by Enable (System
,) pulses. Three Enable pertods are used to synchrorze and
process the external clock. The fourth Enable pulse decrements
the internal counter. Thus does not atfect the input frequency, it
merely creates a delay between a clock tnput transition and
internal recogrution of that transition by the PTM. All refer-
ences to C tnputs in thus document relate to internal recognition
of the input transiuon. Note that a clock “High™ or “Low " level
which does not meet setup and hold ume specifications may
require an additional Enable pulse for recognition. When ob-
serving recurring events, a lack of synchronizauon wail result 1n
“jter” bewng observed on the output of the PTM when using
asynchronous clocks and gate input signals There are two types
of jitter. “System jtter” is the result of the input signals being
out of svnchromization with the Enable (System 0,), permutting

O HITACH!

signals with marginal setup and hold ume 10 be recognized by
etther the bit tume nearest the nput transition or the suoseguent
bt tme.

“Input jitter” can be as geat is the ume between (nput
signal negauve goung transitions plus the system jitter, if the
first transition 1s recogruzed durnng one system cycle, ind not
recogruzed the next cycle. or vice versa.

External clock wnput €, represents a speciai case when Timer
=3 s programmed to utdize its optional -3 prescaler mode The
maximum input frequency and illowaole duty cvcles for this
case are specified under the AC Charactensucs. The output ot
the —8 prescaler 1s treated tn "ne same manner as the previously
discussed clock inputs. That .2 :1s clocxed into the counter by
Enable pulses, 1s recognizea on the fourth Enable pulse
{(provided setup and hoid tme requirements are met). and must
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HD6340/HD6840

produce an output pulse at least as wide as the sum of an Enable
period, setup, and hold umes.

Emable L /L ML ML Lo L

input - r

Recog === —{ poee
Input / ;
Either or Here
Here —i = System

81t Time
. Jitter

Output [

¢

® Gate Inputs (G, ,G;, G;)

Input Pin No. 26. 2,5

Inout pins G,, G, and G; accept asynchronous TTL-
compatble signals which are used as triggers or clock gatng
functions to Timers 1. 2, and 3, respectively. The gating inputs
are clocked into the PTM by the Enable (System ¢,) signal in
the same manner as the previously discussed clock inputs. That
15, a Gate transition 1s recognized by the PTM on the fourth
Enable pulse (provided setup and hold time requirements are
met), and the “High" or ““Low" levels of the Gate input must be
stable for at least one system clock penod plus the sum of setup
and hold times. All references to G transition m this document
relate to mnternal recognition of the input transition.

The Gate wnputs of all umers directly affected the wuternal
16-bit counter. The operation of G, 1s therefore independent of
the —8 prescaler selection.
® Timer Qutputs {Q,, 0, O,)

Output Pin No 27,3,6

Timer outputs O, O,, and Oj are capable of driving up to
two TTL loads and produce a defined output waveform for
either Continuous or Single-Shot Timer modes. Output wave-
form defimtion i1s accomplished by selecting either Single 16-bit
or Dual 8-bit operating modes. The single 16-bit mode wll
produce a square-wave output in the continuous timer mode
and will produce a single pulse n the Single-Shot Timer mode.
The Dual 8-bit mode wil produce a vanable duty cycle pulse in
both the conunuous and single shot Timer modes. "1™ bit of
each Control Register (CRX7) i1s used to enable the corres-
ponding output. [f this bit is cleared, the output wiil remain
“Low"” (V) regardless of the operating mode.

[f 1t 15 cleared while the output 1s lugh the output will go low
dunng the first enable cycle foilowing a wnte to the Control
Register

The Continuous and Single-Shot Timer Modes are the only
ones for which output response s defined in thus data sheet
Signals appear at the cutputs (unless CRX7= “0") dunng Fre-
quency and Pulse Width companson modes, but the actual
waveform 1s not predictable in typical apphications.

8 CONTROL REGISTER

Each tumer in the HD6340 has a corresponding wrnte-only
Control Regster Control Register =2 has a umique address
space (RSO="High™, RSi="Low™, RS2=""Low") and therefors
may be wniten wmnto at any ume. The remamning Control
Remsters (=] and=3) share the Address Space selected by a
“Low™ level on all Register Select inputs.

e CR20

The least-significant bit of Control Register 32 (CR20) 13

used as an additional addressing bit for Control Registers #1 and

500

#3. Thus, wath all Register selects and R/W wnputs at ““Low”
level. Control Register 1 will be written into if CR20 15 a lege
*“1". Under the same conditions, control Register =3 can alsg e
wntten into after a RES “Low™ condition has occurred. since
all control regster buts (except CR10) are cleared Therefore
one may wnte in the sequence CR3,CR2,CRI '
e CR10

The least-sigruficant bit of Control Regster =1 1s used as an
nternal Reset bit. When this bit 15 a logic 0", all umers are
allowed to operate 1n the modes prescnibed by the remaining
bits of the control registers Writing a 1™ 1nto CR10 causes all
counters 10 be preset with the contents of the corresponding
counter latches. all counter clocks to be disabled, and the Umer
outputs and nterrupt flags {Status Regster) to be reset.
Counter Latches and Control Regsters are undisturbed by an
[nternal Reset und may be wntten into regardless of the state
of CRI10
® CR30

The least-sigmificant it of Control Regster =3 is used as 3
selector for a -8 prescaler which 1s avalable with Timer =3
only. The prescaler, if selected, is effectively placed between the
clock nput ctreuitry and the input to Counter =3 [t can there.
fore be used with either the internal clock (Enable) or an ex-
ternal clock source. )
® CRX1~ CRX7 (X=1~3)

The functions depicted in the foregoing discussions are
tabulated in Table 2 for ease of reference,

Control Register Bus CR10, CR20, and CR30 are unuque 1
that each selects a different function. The remaining bits (1
through 7) of each Control Regster select common functions,
with a particular Control Register affecting only its corres-
ponding timer.
¢ CRX1

Bit 1 of Control Register 1 {CRI1!) selects whether an :n-
ternal or external clock source 15 to be used with Timer =[.
Simularly, CR21 selects the clock source for Timer =2, and
CR31 performs this function for Timer =3 The function of
each bit of Control Register '*X™ can therefore be aefined as
shown n the remaining section of Table 2.

* CRX2

Control Register Bit 2 selects whether the bmary informaucn
contained 1 the Counter Latches (and subsequently loaded wnto
the counter) s to be treated as a single 16-bit word or two 8-bit
bytes. In the single 16-bit Counter Mode (CRX2=0) the counter
will decrement to zero after N + | enabled (G="Low") clock
periods, where N is defined as the 16-bit number 1n the Counter
Latches. With CRX2 = [, a surular Time Qut wall occur after (L
+ 1)(M + 1) enabled clock penods, where L and M, respec-
tively, refer to the LSB and MSB bytes in the Counter Latches.
¢ CRX3~ CRX7

Control Register Bits 3, 4, and 5 are explained in detail in the
Timer Operating Mode section. Bit 6 1s an nterrupt mask bit
which wil be explained more fully 1n conjunction with the
Status Regster, and bit 7 1s used to enable the corresponding
Timer Output. A summary of the control regster programming
modes is shown w1 Table 3.

8 STATUS REGISTER/INTERRUPT FLAGS

The PTM has an internal Read-Only Status Register which
contains four [nterrupt Flags. (The remaning tour bits ot
the register are not used, and default to “Q"s when betng read.)
Bits 0, 1, and 2 are assigned to Timers 1, 2, and 3, respecuvely,
as individual flag bits, whale Bit 7 1s a Composite [nterrupt Flag.
Thus flag bit wul be asserted if any of the wndinndual flag bits 1s
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Tabis 2 Cantal Registar Bits

CONTROL REGISTER =1

CONTROL REGISTER =2

CONTROL REGISTER =3

CR10 i fnternal Reset Bit CR20

Contral Reqister Address Bt

CR30 Timer =3 Clock Controi

07 Aill umers allowed to operate

1 Al timers held «n preset state

0 CR %3 may be written
*1'° CR 21 may be written ! I

| 0" T3 Clock 11 nat prescaled
T3 Cloex s prescaied by ~ 8

iy |

CRX1*. Timer #X Clock Source
g . TX uses external clock source an CX input
ik e TX uses Enable clock
CRX2 Timer #X Counting Mode Cantrot
o TX configured for normal [16-1t) caunting mode

TX configured for duat 8-bit counting mode

CRX3 CRX4 CRXS |

Timer =X Counter Mode and Interrupt Cantrot (See Tanle 3}

CRX6 Timer 2X Interrupt Enabie !
0" Interrupt Flag masked on IRQ }
1 Interrupt Flag anabled to IRQ !

CRX7 Timer #X Counter Qutput Enavle |
ol TX Qutput masked an output OX
i TX Output snabied on output OX

* Control Reqgister for Timer 1,2, 0r 3,81t 1.

set while Bit 6 of the corresponding Control Register is at a
logic 1. The conditions {or asserting the Composite Interrupt
Flag bit can therefore be expressed as.

INT=1,-CR16 +1,-CR26 + [;-CR36
where INT =Compostite Interrupt Flag (Bit 7)
I, = Timer =1 Interrupt Flag (Bit Q)

I, = Timer =2 Interrupt Flag (Bit 1)
15 = Timer =3 lnterrupt Flag (Bit 2)

STATUS REGISTER

75,5 4131210

T

An nterruot flag s cleared by a Timer Reset condition, i.e.,
External REZ - “Low” or Internal Reset Bit (CR10) =*1" It
wul also be cieared by a Read Timer Counter Command pro-
wided that the Status Regster has previously been read while the
interrupt tlag was set. This conditon on the Read Status
Register — Read Timer Counter (RS—RT) sequence 1s designed
to prevent russing interrupts which might occur atter the status
regster 1s read, but prior to reading the Timer Counter.

An Individual Interrupt Flag s also cleared by a Wnte Timer
Latches (W) command or a Counter [mualizatuon (CI) seq-
uence, provided that W or Cl arfects the Timer corresponding to
the individual Interrupt Flag.

8 COUNTER LATCH INITIALIZATION

Each of the three wndependent umers consists of a 16-bit
addressable counter and 16 bits of addressable latches. The
counters are preset (0 the bmnary numbers stored in the latches
Counter 1nitialization results in the transter of the latch con-
tents to the counter. See notes in Table 5 regarding the binary
number N, L, or M placed into the Latches and their relation-
stup to the output waveforms and counter Time-Quts.

Since the PTM data bus s 3-bits wide and the counters are
16-bits wide, a temporary register (MSB Buffer Register) 1s
provided. Tlus “wnte only” register 1s for the Most Signuficant

Byte of the desired latch data. Three addresses are provided for
the MSB Buffer Regster (as indicated in Table 1), but they all
lead to the same Buifer. Data from the MSB Buffer will auzo-
matically be transferred into the Most Sigruficant Byte of Tumer
#Xwhen a Wnite Timer =X Latches Command (s performed So
it can be seen that the PTM has been designed to allow trans-
fer of two bytes of data wnto the counter latches provided that
the MSB s transferred first.

[n many applications, the source of the data will be as
HMCS6800 MPU. It should be noted that the 16-bit store opera-
nons of the HMCS6800 mucroprocessors (STS and STX etc )
transfer data in the order required by the PTM A Store [ndex
Regster Instruction, for example, results w1 the MSB of the X
regster bewng transferred to the selected address, then the LSB
of the X register bewng written wnto the next higher location
Thus, either the index register or stack pointer may be trans-
fered directly nto a selected counter latch wath a single instruc-
ton,

A logic “Low™ at the RES wnput aiso imutializes the counter
latches. In thus case, all latches will assume 2 maxumum count of
(65,536),0 It 1sumportant to note hat an Internal Reset (Bt Q
of Control Register 1 Set) has no effect on the counter latches.

w COUNTER INITIALIZATION

Counter [nitialization 15 defined as the transfer of data from
the latches to the counter with subsequent cleaning of the [na:-
vidual Interrupt Flag associated with the counter. Counter
Imitiahization always occurs when a reset condition (RES =
“Low™ or CR10 = "I") 1s recogmzed. It can also occur —
depending con Timer Mode — with a Wnte Timer Latches com-
mand or recogution of a negative transition of the Gate input

Counter recycling or re-imualization occurs when 1 negatve
transition of the clock tnput is recogmzed after the counter has
reached an all-zero state. In this case, data 15 transferred from

the Latches to the Counter.

= TIMER OPERATING MODES

The PTM has besn designed to overate etfecuvely in 2
wide vanety of applications. Thus is accomplished by using three
bits of each control register (CRX3, CRX4, and CRX3) to
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defined dufferent operating modes ot the Tuners. These modes
are divided into Wave Synthesis and Wave Measurement modes,

and outlined in Table 3.

Table 3 Operating Modaes

® WAVE SYNTHESIS MODES

® Continuous Operating Mode (Table 4)

The continuous mode will synthesize a continuous wave with
a penod proporticnal to the preset number in the particuiar
timer latches.

Any of the tuners i the PTM may be programmed 1o
operate In 2 conunuous mode by writing “0"'s into bits 3 and 3
of the corresponding control register Assuming that the tume-

[ Conuol Registar J[
'CAX3 | CRX4 | CRX5 ' Timer Operating Mods
Q |r . ; Q . Continuous | Wave
. o | o v Single-Shat {Syntnesis
] 1 | Q ! . ! Frequency Comparison  lwave
| |

1 1 i

1
. [ Pulse Width Comparison [Measurement

output 1s enabled (CRX7 = 1), etther a square wave or a van-
able duty cycle waveform wil be generated at the Time:
Output, OX. The type of output is selected via Control Register

* Defines Additional Timer Functions

One of the WAVE SYNTHESIS modes 1s the Contnuous
Operazing mode wthucn 1s useful for cvclic wave generauon
Either symmetrnical or variable duty-cycle waves can be gen-
erated 1n thus mode. The other wave synthesis mode, the Single-
Shot mode. 15 simiar 11 use to the Continucus operating mode,
however, a single pulse 15 generated, with a programmable preset

width.

The WAVE MEASUREMENT modes wnclude the Frequency
Comparison and Pulse Width Companson modes which are usea

to measure cyclic and singular pulse widths, respectively.

Bit 2.

Either a Timer Reset (CRIO = 1" or External RES =
“Low") condition or wternal recogrution of 2 negative tran.
gtion of the Gate nput results in Counter [muauzaiion. A Waice
Timer Latches command :zan be selected as a Counter Irutials.
zation signal by clearing CRX4

The counter 1s enabled by an absence of a Timer Reset con-
dition and a “Low" level at the Gate input In the 16-bit mode,
the counter wul decrement on the first clock cycle during or
after the counter wutialization cycle. [t continues to decrement
on each clock signal so long as G remains “Low™ and no reset
condition ewsts. A Counter Tume Que (the first cloux after ail

[n additien to the four tumer modes 11 Table 3. the remainung
control register bit 15 used to modify counter wnitialization and

enabling or interrupt conditions.

Table 4 Continuous Operating Modes

CONTINUQUS MODE
(CRX3 = "0", CRXS = “Q”)

Cantrol Registar |

Imualization/Qutput Waveforms

CRX2 | CRX4 i Caunter Initiahzation

*Timer Qutput {OX) {CRX7 = 1}

5; +*W+R

i.-.-.n e 1)(T) S iy 9 ) (T} — et (A > 1) (T ) e
i

L L =

! . = You f
9 ! ! G.+R t, Ta -9 e

! _ L 1M 7] e (LM T
1 t o} Gy *W+R —Yon

| |

- ' ——t (LIT) e ——— LT
1 ! 1 Gl+R t, ra 0
] v

G.= Negatuve transition of Gate input
W = Write Timer tatches Command.

N = 16-8it Number in Counter Latch

L =8-Bit Number in LS8 Counter Latch
M = 8-8i1t Number in MSB Counter Latch
T

t. = Counter imtiahization Cycle,

3

R = Timer Reset (CR10 = "'1" or Externai RES = "Low"’}

= Clock Input Negative Transitions to Counter

TO = Counter Time Cut [All Zera Condition),

* All time intervals snawn above assume the Gate (G) ang Clock (C) signais are synchronizea 10 £nadie
(System o, ) with the spectfied setup and hold time requirements
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Control Register Bits

Timer X Counter Qutput Enable

HD6340-HD6840

CARx7?
o] TX Qutput masxea on output OX
1 TX Output enabied on outout OX

CRx§ Timer =X Interrupt Enacle
ra Interrupt Flag masked on 1AQ
1 Interrupt Flag enabtlea to 1RQ
CRxS | CRx4 | CRX3| T mer =< Courter Moge 3ra Interryot Sontror (See Tas s 3.
Control Register X 541312110 x=120r3
CRX2 T.mer =x Counting Mode Controtl
o} TX configurea for narmat (16-bit) counting moae
1 TXx cenfigurea for dual 8t counting mode .
CRx1 Timer =x Clock Saurce
[} TX uyses external clock source on CX nput
1 T~ uses Enable ctock
CR1Q Internal Aeset 8t CR20Q Control Register Address 81t CR30 Timer =3 C'ocek Controt
Q All umers allowed to aperate 0 CR=3 may be written 0 T3 Ciock s 1ot prescaied
1AM urmers heid 1n preset state 1 CR=1 may be written T3 Ciocx s prescaied by - 8
X =1 X =2 < =3

@ HITACHI
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Exampie Contents of MS8 =03 = M
Cantents of LSB =04 = |

! ML+ 1) +1

‘ Aigebraic Expression

0304 +1) +1 =
16 Enables

-

t
i
'

1
I :
1+ > 1+L —

, ’ 140 -
' 5 Enable : ; 5 Enable ' . 4 Enagle i
: Puises ! ' Pulses Puises |
' ' 1
} ‘ [ : 1+l |
b +
I C | ‘ :
- ‘ : : o
. ' [ | '
; M+ 1) (L+1) ‘ :
[ . i '
' i t ! ‘ i
' ' ! | 1 .
t : ! N ] I
. e — .

(M +1){LL+1)=Period
MIL + 1} +1 =~ aow’ portion of period
L = Pulse width

ve ! | e

Algebraic Expression
{04 + 1) {03 + 1) = 20 Enable or
Externai Clock Pulses

¢ Preset LSB and MSB to Aespective Latches on the negative transition of the E.
*° Preset LSB to LSB Latches and Decrement MSB by one on the negative transition of the £

Figure @ Timer Qutput Waveform Example
{Continuous Dual 8-Bit Mode using Internal Enable)

cournter bits = **0") resuits in the [ndividual [nterrupt Flag being
set and re-inutialization of the counter.

[n the dual 8-bit mode (CRX2= "1") [Refer to the example
in Fig. 9} the MSB decrements once for everv full countdown
of the LSB + 1. When the LSB ="'0"". the MSB 1s unchanged. on
the next clock pulse the LSB is reset to the count in the LSB
Latches and the MSB 1s decremented by 1 (one). The output. if
enabled, remains “Low” during and after tmtiabzation and will
rematn “Low” untl the counter MSB 1s all “0s. The output
wul go “High™ at the beginning of the next clock pulse. The
output rematns “High™ untl both the LSB and MSB of the
counter are all “Q"s. At the beginrung of the next clock pulse
the defined Time Out (TO) will occur and the output will go
“Low"” In the Dual 8 it mode the penod of the output of the
example i Fig. 9 would span 20 clock pulses as opposed to
the 1546 clock pulses using the Normal 16-bit mode.

A specul time-out condition exusts for the dual 8-bit mode
(CRX2 ="1")1f L="0". In this case, the counter will revert to
a mode sumuar to the sirgle 16-bit mode, except Time Out
occurs after M+l clock pulses. The output, if enabled, goes
“Low” during the Counter [muialization cycle and reverses state
at each Time Out. The counter rematns cyclical (1s re-ininalized
at each Time Qut) and the [ndividual Interrupt Flag s set when
Time Out occurs. If M = L =07, the internal counters do not
change, but the output toggles at a rate of 1/2 the clock fre-
quency.

The discussion of the Continuous Mode has assumed that the
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application requires an output signal. It should be noted :hat
the Tumer operates in the same manner with the output disabied
(CRX7 = “0”). A Read Timer Counter command is vaud -e.
gardless of the state of CRX7.

¢ Single-Shot Timer Mode

This mode 1s 1denucal to the Continuous Mode with thres
exceptions. The first of these 15 obvious from the name — the
output returns 10 a “Low" level arter the rutal Time Out and
remains “Low™ untl another Counter [rutialization Svcle
occurs. The waveforms avauable are shown 1n Table 5

As indicated in Table 3, the internal counung mechamsm
remains cyclical in the Single-Shot Mode. Each Time OQut of the
counter results 1n the setting of an [ndividual [nterrupt Flag and
re-mtialization of the counter.

The second major difference between the Single-Shot and
Continuous modes is that the wnternal counter enable s not
dependent on the Gate input level remaining in the “Low ™ state
for the Single-Shot mode.

Another special condition 1s introduced wnn the Single-Shot
mode. If L =M ="0"(Dual 3-b1t) or N = 0" (Single 16-bit), the
output goes “Low” on the first clock received dunng or atter
Counter [mnalization. The output remains “Low™ untl the
Operating Mode 1s changed or nonzero data 1s written into the

Counter Latches. Time Outs continue to occur at the end of
each clock penod.

The three differences between Single-Shot and Continuous
Timer Modes can be summarized as attributes of the Single-Shot
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mode. 2. Counter Enable is independent of Gate.
1. Output is enabled for only one pulse until it is reim- 3. L=M="0"or N ="0" disables output.
tialized. Aside from these differences, the two modes are wdentical,
Table 5 Single-Shot Operating Modaes
Single-Shot Mods
{CRX3 =0 CRX7="1" CAX5="1"}
Contral Reqister Initiabzation/Output Waveforms
CRX2 CRX4 Countsr imtialization Timer Qutput (OX)
_ IN+1)(T) et (N1 (T) s
] 0 G.+W-+R b (N (T) |
0 1 G.-R t TO TO
- (L=1) (Me 1) (T) e { L+ 1) (M4 1}(T) —emm
1 o G.+We+R —— T e i
. ]
L ! ! G.-R & ) To

Symbols are as defined in Tabie S

= WAVE MEASUREMENT MODES

The Wave Measurement Modes are the Frequency (penod)
Measurement and Pulse Width Comparison Modes, and are pro-
vided for those applications which require more flexibiity of
interrupt generation and Counter litialization. Individual [nter-
rupt Flags are set in these modes as a function of both Counter
Time Out and transitions of the Gate wnput. Counter [nitializa-
uon s also affected by I[nterrupt Flag status.

A tmer’s output 1s nomally not used in a Wave Measure-
ment mode, but it 1s defined. If the output 1s enabled, it will

operate as follows. During the period between reinitialization of
the umer and the first Tume Out. the output will be a logical
zero. If the first Time Out 15 completed (regardless of its
method of generation), the output will go “High” If further
TO’s occur, the output will change state at each completion of a
Time-Out.

The counter does operate tn etther Single 16-b1t or Dual S-but
modes as programmed by CRX2 Other features of the Wave
Measurement Modes are outlined in Table 6.

Tabie 8 Wave Msasurement Modes

CRX3 = "1 ]
CRX4 { CRXS Application | Condition for Satting individual Interrupt Flaqg
Q Q Frequency Comparison Interrupt Generated if Gate input Period {1/F) is less
than Counter Time Qut {TO)
o] | 1 Frequency Comparison Interrupt Generated if Gate Inout Period (1/F) s greater
| than Counter Time Qut (TO)
1 0 Puise Width Comparison Interrupt Generated if Gate Input “Down Time’ s less
I than Counter Time Qut (TQ)
1 1 Puise Width Comparison Interrupt Generated :f Gate input “Oown Time™ greater
than Caunter Time Qut (TO}

® Frequency Comparison or Pertod Measurement Mode (CRX3
= 1", CRX4 ="0")

The Frequency Comparison Mode with CRXS5 = “1” 1s
straigntforward. If Time Out occurs prior to the first negauve
transition of the Gate wnput after a Counter fmtalizatuon cycle,
an Individual Interrupt Flag is set. The counter 1s disabled. and a
Counter [mualization cycle cannot begin unul the wterrupt flag
1s cleared and a negative transition on G s detected.

[f CRX5 = "0, as shown 1n Table 6 and Table 7, an inter.
cupt 1s generated 1f Gate input returns “Low™ prior to a Time
Qut. [f Counter Time-Out occurs first, the counter is recycled
and continues to decrement. A bit 1s set withun the wumer on the
wrutial Time Out which preciudes further individual interrupt
generation untd a new Counter [ninalization cycle has been
completed. When this internal bit 1s set. 3 negative transition of
the Gate input starts a new Counter [nitialization cycle. (The

@O HITACHI

condition of Gi-T-TQ 15 satisfied. since a Time Out has oc-
curred and no individual [nterrupt has been generated.)

Any of the umers withun the PTM may be programmed to
compare the period of 2 pulse (@iving the [requency after cal-
culauons) at the Gate input with the ume perod requested for
Counter Time-Out. A negative wansition of the Garte input
enables the counter and starts a Counter Imualization cvele —
provided that other conditions as noted \n Table 7 are sausfied
The counter decrements on each clock signal recogruzed during
or atter Counter Imualzauon unwi an [nterrupt 1s generated. 1
Write Timer Latches command is 1ssued, or 2 Timer Reset con-
ditlon occurs. [t can be seen from Table 7 that an \nterrupt
condition wil be generated if CRXS = 0" and the penod of the
pulse (single pulse or measured separately repetitive pulses) at
the Tate input s less than the Counter Time Out pertod. If
CRXS5 ="1", an unterrupt 1s generated (f the reverse i true.
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Assume now with CRXS = 1" that a Counter [nitialization
has occurred and that the Gate wnput has returned “*Low™ prior
to Counter Time Out. Since there 1s no Individual Interrupt
Flag generated, thus automaucallv starts a new Counter [rutali-
The process wiul continue with frequency com-
panison being periormed on each Gate wnput cycle unul the
mode 15 changed. or 1 cycle 1s determined to be above the
predetermined Limut

zaton Cycle

® Pulse Width Comparisan Mode (CRX3 = "1, CRX4 =*"1")
Thus mode 1s simular to the Frequency Comparison Mode

Input termunates the count. With CRXS
[nterrupt Flag will be generated if the “Low™ level pulse applied
to the Gate input 1s less than the ume penod required for
Counter Time Out. With CRXS =*1", the interrupt is generated
when the reverse condition s true.

As can be seen in Table 8. 1 positive transiuon of the Gate
input disables the counter. With CRXS = 0",

“0"”, an Individual

1t 1s theretore

possible to directly obtain the width of any pulse causing in
interrupt.  Sutular data for other Time Interval Modes and

except for a positive, rather than negative, transition of the Garte
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Tabie 7 Frequency Comparison Mo de

| CRX3 = “1, CRX4 = “0" ]
j Cantrol Reg | Counter Countsr Enable Counter Enable Interrupt Flag |
[ Bt 5 (CRXS) {nivialization Fip-Flop Set {CE) Flip-Flop Reset {CE) ! Set (] '
r 0 fE. T-(CE-TOI+R G WeRT WeR+ | G. Before TQ
| 1 [ G.T7-R G.WART WR | TOBetore 5.

| reoresents the interrupt for a given timer

Table 8 Pulse Width Comparisan Mode

CRX3 = 1", CRX4 = “1° ]

Contral Reg Counter Counter Enabie Counter Enasbie , Interrupt Flag i
8.1t 5 (CRX5) Initiahization Fhp-Flop Set (CE} Flip-Flop Reset {CE) f Set (I} l
0 T1T+R GLW-RT W+R+I+G | G+ gefare TO |
1 G.T+R GiL-W-R-T W+R+1+G i TO Before G: J
G = Level sensitive recogrition of Gate input.
@ HITACH!

conditions an be ootawed. i two sections of the PTM are
dedicated to the purpose.
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Table 3 Control Register Programming
Register 1 i Register 2 i Register 3
{7 "85 "32 0 r0] "0 All T'mers Qperate | Req =3 \ay Be Written ! T3 Cik - 1
CX. X CX XX, :| "1"{All Timers Preset | Reg =1 May Se Written L T3Ck -8
T 5.5 4 3 2 1 0| 07 Externat Coex (CX 'nput)
1 r
XK Xt AL XJ 1| tnternal Clock (Enable)
[
7 6 5 a3 211:0] "0"INarmal (16-81t} Count Mode
X X XixX. X X 17} Dual 8-8:1t Count Mode
775 5 2 37271 9] —
X x 58 X X, x} Continuous Qperating Mode Gate . or Write to Latcres ar Reset Causes Counter Imitializatign
:”5'5:4'3‘2'1]("; L Mode | T c 5
r requency Comparison Mode (nterrupt f Gate ____J 115 < Counter Time Qur
[ X X100 31, XIX!xX] ' l )
715 5 alai2i1io —
| — Continuaus Operating Mode Gate . or Reset Causes Counter Iminabizatian
EX[X'10' 10y X|X]|X
T a2 27 4.l ]
778.5°'413'21110Q — ‘
r Puise Width Comparison Mode Interrupt if Gate 1$ < Counter Time Qut
X)X 3 1 1ixXix|X
r T T
17 8 5 12110 —_
; - Single Shot Mode Gate . ar Write 1o Latches or Reset Causes Counter initialization
L 1 Q CX X .
{7 5 s 3 10
} x X 1 ; < XII Frequency Comparisan Moage Interrupt If Gate | t t1s > Counter Time Qut
; )
17'6 5 4 3i2°1'0| —
i Single Shot Mode Gate . or Reset Causes Counter lnitialization
b 1 X X, X|
7'86 5.3.3 2 1i0] — . _
Puise Width Comparison Mode Interrupt If Gate ______ 4:s > Counter Time Qut
XX 1 1 X|x
[7'8 51413 251, Oi 0| Interrupt Flag Masxed (fRQ)

(XE DXy X XXX X]

P7is1514]3[21'1]0]

1| Interrupt Fiag Enabled (1RQ!

0"} Timer Qutout Masked

!

HEEIEEIEEI

11 Timer Qutput Enaoie

(NOTE} Reset s Hardware or Software Reset (RES = "Law' or CR1Q = 1)
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m NOTE FOR USE (HD6340 only)

Input signal, which 1s not necessary for user’s application,
should be used fixed to “High" or “Low” level. Thus 15 applica-
ble to the following signal pins.

C1,C;,C5,G,,Gy, Gy

m RESTRICTION FOR USE

® Notas for the O, — O, Outputs Norss
(1) Phenomenon

When the excessive load capacitance 1s connected to data
bus and GND wiring impedance 1s not neglectable in the system
using HD6340. the noise appears in 0, — 0, outpus In the reaa
cycle as indicated i Fig 10 which may cause the erroneous
operation of the system.

A\ e

—

cs
R/IW
0,~0» X 1
r'd I's
Ol ~ o1 N A
Figure 10 The O, — O3 Outputs Noise 1n the MPU Read Cycle
(2) Cause -

When the data buffer turns from "H™ to “L". the excessive
transient current runs to the GND (the discharge current of the
data bus lcad capacity). Therefore. the noise occurs in the GND
pin of the LSI because of the impedance of the GND winng
(resistance and nductance) See Fig. L1 for the detauls.

Fig. 12 indicates the dependence of the noise voltage upon
each parameter.

Vee

23
Vn  Noise voitage
Cd- Oata dbus load capacitance

H
N
]

777! \:I | A
A M~
HO6340 Zs 7T

Figure 11 Cause of the Noise

Cd

N

Z29: GND impedancs
N Number of cata bus which changes
according to M - L.

Figure 12 The Dependence of the Noise Voltage upon Each Parameter
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However. it 1s important to consider the fact that the nose voltage

vanes according to the type of paramneter as indicated in Fig. 12.

(3) Countarmeasures

When the noise cause the erroneous operation of the system, the

countermeasures to be taken are as follows.

(a) Latch the O; — Ojoutputs by the falling edge of the signal “E™

s Precautions when using Timer 3 (HD6340 only)
When using the HD63B40P Timer 3 under the conditions
) external clock mode (CR31 =0)
2} = 8 prescaler unused (CR30 =0)

and changing the bits of the control remster %3 except for the
CR30 bit (e.g. 1n a case where the interrupt mask bit and O,
output enable bit are changed and the CR30 is not), there is

the possibility that one decrement clock may be omitted.

HD6340/HD6840
6303 6340 LS174
0, ~0, o
CLK
€
E

The latch acded 10 prevent
the noise (745174}

This phenomenon occurs when tpgw (data setup time,
standard spec. 60ns muumum) is less than 80ns. and does nat
occur when tpgw s greater than 80ns.

Therefore, please avoid to use the HD63B40P in the above
status when tpgw 1s less than 80ns
(Trus  phenomenon doesn't occur in the HD6340P and
HD63A40P.) :
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