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FPROGRAM—STSTEM PENGENDALT PINTU KERETA APT QTOMATIS

;BERBASIS MIXROXONTROLER 80C31

;Tugas Akhir ; Adi Suryanto (9350008)
;Jurusan Teknik Elektronika - FTI
;UNIVERSITAS KATOLIK SOEGIJAPRANATA SEMARANG

BUKATTUP EQU 20H
KIRI EQU 21H
KANAN EQU 22H
SKIRI EQU P1.0
SKANAN EQU Blewsait
SJALANA EQU P1.2
SJALANS EQU Pl1.3
FIN EQU Pl.4
RIN EQU P1.5
SBUKA EQU Pl1.6
STUTUP EQU Pl .4
BUKAMAN EQU P3.2
TUTUPMAN EQU P3.3
ALARM EQU D2

ORG 00H

LJMP START

ORG 03H

LJMP BUKA

ORG 013H

LIMP TUTUP

ORG 100H
START

MOV BUXATTUP, s0CH

MOV KIRI, #00H

MOV KANAN, #00H

CLR ALARM

MOV TE, #85H

SETB ITO

SETB IT1
UTAMA

JB SKIRI, CEXXKANAN
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AJMP

CEKKANAN
JB
MOV
AJMP

KEMBATT
AJMP

TERUS SETB

ADAMBL  JNB
JNB
SETB
CLR

KEBAWAH JB
CLR
CLR
MOV

MOV
CJNE
TUNGGU JB
MOV
JMP

DARTIKNN JB
MOV

LEWAT SETB
CLR

KEATAS JB
CLR
CLR
MOV

CLR

MOV
TUNDA MOV
TUNDAL MOV
TUNDAZ NOP
NGCP
DINZ
DJNZ
DJINZ

SKANAN, KEIMBALT
KANAN, #01H
TERUS

UTaMa
ALARM

SJALANA, ADAMBL
SUATANB, ADAMBL
RIN

FIN

STUTUP, KEBAWAH
FIN

RIN

BUKATTUP, #01H

A, KIRI

A, 701H, DARIKNN
SKANAN, TUNGGU
KIRI, #00H
LEWAT

SKIRI, DARTKNN
KANAN, #00H

FIN

RIN

SBUKA, KERTAS
FIN

RIN

BUKATTUP, #00H

ALARM

R4, 704H
R3, #CFFH
Rz, #0FFH

R2, TUNDAZ
R3, TUNDAl
R4, TUNDA
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JMP UTAMA
BUKA
MOV A, BUKATTUP
CJIN=Z A, #01H, SUDAH
SETB FIN
CLR RIN
NATIK JB SBUKA, NAIK
CLR FIN
CLR RIN
MOV BUKATTU?, #00H
SUDAH RETZ
TUTUP
MOV A, BUKATTUP
CJIN= A, #00H, LONCAT
SETS RIN
CLR F'IN
TURUN JB STUTUP, TURUN
CLR EIN
CLR RIN
MOV BUKATTU?, rO1H

LONCAT RETI

END
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LAMPIRAN C
DAFTAR KOMPONEN



NAMA KOMPONEN

1. Kapasitor

2. Resistor

3. Transistor

4. Dioda

5. Led

6. Relay

7. Limit Switch
8. Sla.ke[a.r

9, Sakelar

Daftar Komponen

HARGA

33 pF
47 oF
100 nF
10pF
220 p F

30082
4K7Q
§K2Q
10K<2
47K

FC.9011

0,25A

push on

push button

JUMLAH

[ 2%

1



10. IC 80C51

11. IC 74LS373

12. 1C 2764

13.IC 555

14. IC BA 6209

15. Speaker

16. Transformator

17. Kristal

" 80C31

74L.S373

2764

(=
wn
LW}

BA 6209

1A

12 MHz
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Motor driver ICs

rsible motor driver

BA6209 / BA6209N

The BAG209 and BAB209N are reversible-motor drivers suitable for brush motors. Two logic inputs allow thres output
modes : forward, reverse, and braking. The motor revolving speed can be set arbitrarily by contralling the voltage applied
to the motor with the control pin voltage Va

@Applications
VCRs and cassetle tape recordars

@®Features
1} Power transistors can handle a large current 5) Small standby current.
(1.8A maximally). {Vec = 12V, lo = 5.5mA lypically)
2) Brake is applied when stopping the motor. 5) Stable operation during mode changes eithar from
3) Built-infunction to absorb rush currents genarated by forward to reverse or vice versa.
reversing and braking. 7) Interface with CMOS devices.

4} Motor speed contrailing pin.

@®8lock diagram

QuT1 GND, Fin ouT2 Yzi1
1I- 1 0
l—d
—
";’ CONTROL LOGIC

Vi Fin Rxy Voo Ve

386 naoHm



Motor driver ICs BA©G209 / BA6209N

@Absolute maximum ratings (Ta = 25°C)

~———— Pacameter Symbnl Limits Unit
Paower supply voltage Vee 18 v
Power BAB209 o 2200%! W
dissipation | BAG20SN 1000*2
Output current lo 1.6% A
Input valtage Vi —0.3~Vec \')
Operating lermperature Topr —20~+75 C
Slorage temperature Tstg —55~=+125 'C

*1 Reduced by 22 mW for each increase in Ta of 1T ovar 25T.
*2 Raduced by 10 mW [or aach increase in Ta of 1T gver 25,
%3 500 s pulse with a duty ratio gf 1%,

@®Recommended operating conditions (Ta = 25°C)

Parameter | symbal | Min. | Typ. | Max. Unit
Operating voltage 1 (Logic sactian) |  Veer 6.0 - 18.0 v
Operaling voltage 2 {Qutput section) ) Vecez - = 18.0 \'J

®CElectrical characteristics (unless otherwise noted, Ta = 25°C and Vec = 12V)

Parameter | Symbol Min. | Typ. Max. Unit Conditions
Current dissipation | lec — | 55 10 mA | Fw=Rwn=GND, R.=¢0
Minimum input ON currant | 1w — | 10 50 pA | Au=ea
Input threshold voltage Vi 07 | 1.2 2.0 v RL=0
Cutput leakage currant low W | = 1.0 mA Fin=Ru=GND, R.=0%
Output voltage | Vo 66 | 7.2 —~ . V | Re=60Q, ZD=7.4V
@Electrical characteristic curves
25 T - 10— 10
BAG209 ‘ " i iy Vo =74V FuiH
e 3.2 “é i Fu, Aw L s A.=B051 P~ L
:‘ 20 \ ; = & A= a ‘
z i 2 -
.- 1 s 3 4-Dil'l /
5 s g = g > £
% \g & u /i
s BAGZ09N - 5 — < ¥ 21000
2 10 - S a a3 4
3 \ 5 [ 2
= b wl
2 os R 2 , 2
2 a5 .,_“\ I\“ L;_L; 2 7 ,s 2
-..“ \.‘ a . Q
[T | ]
% = s 75 10 1 1% % 2 <& 5 10121106 18 20 o= % 6 & 16 12 12 16 12
AMBIZNT TEMPZRATURE ! Ta {C) POWEA SUPPLY VOLTAGE ! Vac (V) POWER SUPPLY VOLTAGE : Ver (V)
Fig.1 Temperature dependence Fig2 Quiescent cutrent vs, Fig.3 Maximum output voltage vs.
power digsipation curves pawer supply valtage power supply voltage { I)
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Motor driver ICs

BA6209 / BAG209N

v

QUTIMUT VOILTAGE © Vua

+ Vi V) w- Zpn

OUTIPUY YOI TAGE

v) &8-2pin

COLLECTGN - EMOTEN VX TAGE | Vo

Vig =74V i :
R.=g0Q I |
i

a FuIH
Rn L

i
i 10 - 2ain
[]

n

© 2 4 8 a 10 12 14 16 18 20

POWEA SUPPLY VOLTAGE V= VI

Fig.4 Maximum output valtage vs.
powar supply valtage ()

12
Viez =12V
Y=y a7V
10 ol
Am 1 H
8 X
! |
& ]
1l
s :
| 1
Il
2 r :
|
0 [
=50 =25 [+ 25 50 75 100

AMBIENT TEMPERATURE : Ta (C)

Fig.7 Output voltage vs. ambient
lemperature

1.8
Voo =5 12¢

FiIN:H
AmML

1.5

1.4

1.0

=0

0.8
086

0.4

0.2

1] 100 200 00
SOURCE CURRENT : leewnce {mA)

Fig.10 Qulput saiurated voltage vs.

source current (1)

QUIESCENT CURRENT il (mA)

COLLECTOR - EMITTER VOLTAGE : Veu (¥}

COULECTOR - EMITTER VOLTAGE : Vex (V) 8- 10pin

LK =
Ve =12V £ | Ves =12
rmol - Vo m7 oy
10 Fm - L T 10 [ =
Am I H o~ | rm i H
A =ca 5 ' Rm tL
8 o8 -
= ]
2 I i ]
6 M > 5 -
w i K
~ g L
— :
- ~] g < ! 3
= ! H
2 5 @ : '
& !
(= 1
3 o S
%% —3 o 2 s 75 i 50 .25 0 2 5 75 W@
AVBIENT TEMPEAATURE : Ta () AMBIENT TEMPERATURE : Ta (T)
Fig.5 Quiescent currant vs. ambient Fig.6  Output voltage vs. ambient
temperature temperatura
= c
=2
3w
= e = Fa tH
rm CH, P lL B Fe | H
Fm L, An i H =3
a0 g ae
8
o
2.0 e« 20
av “t-'
E /
7%
10 — £ 10
= /'/r
/ 5
g .
0 500 1000 1500 ¢ 500 1600 1500
SINK GURRENT ! Lo (mA} SIHK CURRENT : lema  {ma)
Fig.8 Output saturated voltage vs. Fig.9 OQutput saturated voltage vs.
sink current (I} sink current (II')
148 18
Vee =5, 12V 5 Rc=00Q
16 FuIL & 16| Vs =9, 12, 16V
An:H a Fm :H Ru:l
14 : 14 18Y]
-
12 = 12 /[
pa
10 BY L —] E 10 - 12V}
0.8 = W B -
< 13 @ e v
C8 g8 -
0.4 g . /
0.2 § 2
=
o1 3 o
[ 100 200 300 © 2 4 &8 B 10 12 14 15 18
SQURCE CURRENT ! lagwacs {maA) ASFERENCE VOLTAGE ! Va (V) 4dgin
Fig.11  Qutput salurated vollage vs. Fig.12 Output voltage vs. reference

saurce current (1)

voltage {1}
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Motor driver ICs B 26209/ BAG209N

- Voo =12V ’ Yoo =3V
5 gl o008 i Fom1a@ Vi =35V
8 Ves =9, 12, T6Y Vi =T AY s Az =00
; " :" ';‘ =18y E FuiH PAm L 4.0
| -
"_' 12 / M | g .________:pin H,EPin L
2 = L 30 e ——
I [+ 15 z o Spin L 6pin H TR
w [ =z
8 € 035 e
2 — sy B g 20
5 & & e
> w E
:5 4 é g 1.0
2 e "
I 0
9O 2 4 & B8 [0 12 14 18 1B % 0 80 120 10 2w 0 200 &0 600 800 1060
AEFERENCE VOLTAGE @ Va (V] 4pin QUTRUT CURRENT :lour  mal OUTPUT CURRENT jar  [mAl
Fig.13 Output voltage vs. reference — Fig.14 Zener current vs. output curTant Fig.15 Output voltage vs.
voltage (I ) output current
@Measurement circuit
O
BAG209
e DRIVER
| 1' r
) l PRE [ LOGIC
L —]
i
otiE
q_] | 1 r
[T GGl [T (T TeThS
1
tlo!r!,_ oy iste
&l {zo Vee
‘ 7.4V 12V
01 ufz ‘\'0.1 uF
¥ *
0.5V
|ULI
™ ——
Swid SW5§1U‘Q
nr

Fig.16
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Motor driver ICs

@®Circuit operation
nput f output ruth table

Input | Cutput
Fu Ra | ouTl ouT2
L L | L L
H L | H L
L R L H
H H L L

Forward / reverse cantral, farced stop, and rush currant
avsorplion are controlled by the combination of Fw and
Run Input states.

(1) Forward/ reverse control circuit

When Fw is HIGH and Rw Is LOW, current flows from
OUT1 to OUT2. When Fi is LOW and Rw is HIGH. cur-
rant Mlows from CUT2 to QUT1 {refer to the truth table).
{2) Forced stop clecuit

By setting Rw and Fn both HIGH or both LOW, power
supply to the motor Is shut down and a brake Is applied
by absorhing the motor counter-alectromotive force.

@Pin descriptions

BA6209 / BAG209N

T e e . _

{3) Rush current absomlion circuit

When a high voitage (caused by such as a molor raver-
sal) is ganerated on QUT1 and OQUT2, an internal
comparator detects the high voltage and tums on an in-
ternal circuit that absorbs rush currents.

{4} Drive circuit

The forward directicn of the motor connected between
OUT1 and CUT2 corresponds 1o the current flow from
OUT1 toOUTZ, and \he revarse directlon comasponds (o
the curreat flow from OUT2 to OUT1. The output voltage
{Vour) applied lo the moler Is given by the equation :
Veur (V) = Vi — Ver (sat) =V = 0.2 (lour = 100mA)
where Vo is the zenar voltage of the constamt voltage
dlode {ZD) connactad to pin 4.

If Ve is [aft OPEN, the output veltage {Vour) is given by
the equaticn :

Vaur (V) = Veel = Vee (sal.) (PNP) — 2Ve — Vee (sat)
=Vect — 1.8 (lour = 100mA}

Pln No. | Pin namg Functlon
1 GND GND
2 OUT 1 | Motor output
3 Vai Capacitor connection pin for preventing both output fransistors being tumed on at the same ima
4 Vel Qutput HIGH voitage satting
5 Fn Legic input
6 i Logic Input
7 Vee Control circuit power supply
a Veea Output power supply
9 Vo Cagacitor connection for preventing both output Iransistors belng tumed on at the same time
10 QUT 2 | Motor output

390 noaHm



Motor driver ICs

@®Operation notes
{1} Raslstor dividing IC power consumption
Toreduce power dissipated in the IC, aresistance (about
3~ 100Q2) must always be connected batween Vec and lhe
power supply pin of the driver circuit. If Vecz is connected
la Vee with no resislor, tha 1C can be damaged by over-
current whan operated at the vollage range close to tha
maximurn operating voltage.
{2) Control signal waveform
The rise and fall times of signals appfied to the corttro!
pins shoutd be Sms or less. Langer limes can cause ar-
ratic operation of the tntemal logic circuits and may result
in damage to tha driver circuits.

H

—t——

Sm.sm;‘aﬁ Srr.lso.r!ass
Fig.17 Cantrol signal

For example, if the supply vollage forthe extarmnal control
circuit comes up after the supply voltage of the IC, the ris-
Ing edge of tha control signal slowly follows the rse of the
external supply valtage. This could result (n ematic opera-
tion or damage to the IC due ta excess currents.

= A -N—VU:
T
"H'can . Voot ¢ 9 Vo2
trel sigial

genaration drcuit " BAG209

7 AN T

-

Fig.18

(3) [IC ground voltage

To provide separation between the circuit elements with-
in the IC, the GND pin of the IC must always be held at
a lower potential than the other plns.

Ifthe potantlal of the GND pin Is atlowed to rise abave that
of other pins (such as the control Input pins), separation
between the Intarnal ¢ircuit elemants could break down,
rasulting In erratlc operation or Intemal damaga.

For example, a resistor may be connected betwsean GND
(pin 1) and the ground as shown in Fig. 19, when detect-
ing and centrolling the motor operating current. In this
case, ihe potential of pin 1 would be above the ground po-
tential by an amount equal to the voltage drop across the
resistor. Therefora, dropping tha Input pin potantial to the
ground potential would have the effect of applying a neg-
ative voltage to the input pin.

BAG6209 / BAG209N

This should be aveided by detecting the motor operaling
current in a way shown in Fig. 20.

Yoo
Voo :Va: _W Ve

i Ves1 9 ¥ :§
A BAS209 o o 9 Yem

1 RN ——amcrd BAB209

t'r QND, EIN
o w
Fig.19 Fig.20

{4) Input pins

Voltage should never be applied to the Input plns whan
the Vee voltage Is not applled to the 1C. Simlrarly, when
Vee 15 applied. the voltage on each input pin should be
less than Vee and within the guaranteed range for the
electrcal charactaristics.

(5) Back-rush vollage

Depending on the amblent conditions, environment, or
motor characterstics, the back-rush voltage may fluctu-
atae. Be sure to confirm that the back-rush voltage will not
adversaly affect the operation of the IC.

(6) Large currentiine

Large currents are carriad by the motor power supply and
maotor ground far these [Cs.

Therefore, the layout of lhe pattern of the PC board and
the constants of cartain parameters for extemal compe-
nents, such as the capacitor between the powear supply
and ground, may cause this lamge output current to flow
back to the Input pins, resuling in output oscillation or
other malfunctions. To prevent this, make sure that the
PC board layout and external circuit constants cause no
problems with the characteristics of these [Cs.

(7} Power disslpation

The power dissipation will fluctuate depending on the
mounting conditions of the IC and the amblent environ-
mant. Make sure to carafully check tha thermal daesign of
the application where thess JCs sill ba used.

{(8) Power consumption

The power consumption by the IC varies widely with the
power supply voltage and the output curent. Give full
conslderation to the power dissipation rating and the
thermai resistance data and transient thermal resistance
data, to provide a tharmal design sothat nonse of the rat-
ings for the IC are exceeded.

noum 391



Motor driver ICs BA6209 { BAG6209N

{9) ASO

Make sure that the output current and supply voltage do
not exceed the ASO valuas.

{10} Pracautions for Input made switching

To ensure raliability, it Is recommanded that the made
switching for the motor pass once through the open
mode.

(11) There are no circults buiit into thesa 1Cs that pre-
vent In-rush currents. Therefare, it is recommended to
place a current limiting resistor ar ather physical countar-
measure.

(12} If the gotential of the output pin sways graatly and
goes below the potential of ground, the aperation of the
IC may maifunction or be advarsely affected. In such a
case, place a diode betwsen the output and ground, or
other measure, to prevent this.

{13} The quallty of these products have been carefully
chacked; however, use of the products with applied volt-
ages, operating temperatures, or other parameters that
exceed the absolute maximum rating given may resultin
the damage of the IC and he product it is used In. If the
IC is damaged, the short mode and open modes cannot
be specified, so if the IC is to be used in applications
where parameters may exceed the absolute maximum
ratings, then be sure lo incorporate fuses, or other physi-
cal safoty measures.
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Motor driver ICs BA6209 / BA620SN

@Application examgple

ORIVER
) PRE IT_oelc
L =0
et
p——|
1]HIHOE TLEEIL9JI191
ol ] S £
? | b T 0 Vee 12v
{ 74V { QRN
il OFH
:@_‘} = Dasgigned for a molor
Cl" with catings ¢ 6 W angd 100 mA
TU‘I;F "“'FU‘I;:F=:
7 o
rig.21
@External dimensions {Units: mm)
BAS20G BAS209N

rios

105405
jTELH
I#'
——]

&0
oy oIzt

C

_fas=an

HSIP10 SIP10
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Figure 1. MCS®.51 Block Dlngram

PACKAGES .
 Pant Prolix Packago Type
BOS1AR/ P 40-Pin Plastlc OIF
8031AH o {0-Pin CEADIP
N 44-Pln PLCC
8052AH/ P 40-Pin Plaatic DIP
§0J2AH D 40-Pin CEROIP
N 42.Pin PLCT
arsiH/ D 410-Pin CERDWP
8751H-8

PIN DESCRIPTIONS

Yee: Supply vaitaga.

Yaqg: Circuil ground.

Port O- Pori Ois an 3-bit t-:p-an crain bidvectional /O
porl. As an oulpul port sazh pin can aink § LS TTL

inputs.

Port 0 pins thal have 1¢ written to them fi2al, and in
thal 3lale ¢an be vsed as hgh-impedanco Inguls,

Port 0 is also tho mulliplaxed lgw-crdar address and
data bus during accossas lo extamal Program erd
Cata Mamory. In this appliceicn it uses syong intax-
nal pullups whan amiking 11 and can sgurcod and
sirk 8 LS T7L inputs.

Port O also ruceivas tha gods Syles cunir) Srograne
ming ¢l the EPROM pans, and culpuly 1 cocd
Byeing during preram venficasen ol e ACL ard
THEOAM pott, Tlureal solluns arn (ol 0 Sung

[T sl Oy,
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[ERSREnEH g FiE- - oy | 138 | Andersn-
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Yu G2 TonDirean ~~g<*i:§_«5-_.
e =k §T5C5
= Iz 3
Pln {D1P) 270048-3
Pad
{PLCC)
"EPAQM only
. Flgure 2, MCS®-51 Connecliont

Port 1: Port 1 is an 2-bil Didirectional I/O port with
intermal pullups, The Pan | oulout bullers can sink/
source 4 LS TTL inpuls. Ponl 1 pins thatl have 1s
wriltan 19 tham are pulled high by the internal pull-

uas, and in tha! si2tg c2n be used as inpuis. As

inpuls, Poa | pins thal are axiarnally being pulted
low will sgurcs cument (. on Lie dala shost) be-
causa ¢f tha internz! outluos,

Pori 1 also recaives tha low.order addrass byles
guring peogremming of tha SFR0OM parts and during
program vedticalion ¢ ina AOM and EPROM nans.

ln tho 33324 and 2052AH, Pooi 1 pins P1.9 and
P11 gi1a sarva tha 72 ard VZ2EX lunclions, rospoc-
livaty,

Port 2 Post 2 s en -5l Ddicecuional /0 pont with
intsrnal culluss, Tha Fon 2 saiput Subors can sink/
sourca £ LS TTL inpuls. Pert 2 pins thal bave s
wriftan 10 them arg ouiled high by tha intemnal pull-
vos, ard in tha! slais can ba used as inpuis. As
inputs, Poa 2 pisg thal aro oxtarnally taing pullsd
o= wifl 50urco cument {4y cn the data sheat) be-
causa ol ha imrtgenal ocfivos,

Porl 2 ami the higharder 22<drass Syie dunng
tatohies rom grxtermal Program Momery and dudng
ACTe95ns 12 duermd! Daia Mamgry thal usa 15201
accrasses (MOVX RTPATAL In inis aopticatizn it
wids 3LIrg liaer gl oulivds wnan emmtung b5, Durs

ing sccessea (o axtarnzal Oala Memory that use 5-bi
addrasses (MOVX G Ri). Porl 2 amils the conlents al
tha P2 Spacial Function Ragistar,

Por: 2 also recetves the high-ordar agdrass bris dur
ing programming of the EPROM parts and during
program varfication of the AOM and EPROM pans.

Port 1: Poni 3 Is an §-bil Sidireciional (/O port with
inlerael pullups. The Pos 3 outpul butfars can sink/
source 4 LS TTL inzuts. Poct 3 pins thai hava 1
wriian 1o them are pullad high by tha intarnal pult-
ups. ard in [hat siata can Do used as inpuls. As
inouls. Pl 3 pins thel are extamally baing pulted
tow wid sourco curcont (f on the dats shagl} ba
causa of 1ha pulluss.

Por 3 elso sarvas Ma funclions of vacdous szacal
fgaiuras of thg KMCS-51 Family, a5 lisied batow:

Pont ]
Altsmatlva Funciton

Pin X

P10 | AXD {sadalingui port}

Lo I TXO {saral gutpul pori}

P1.2 INTO {2xtaraal intaerupt 0)

233 | 777 {axiamalintarmupt 1)

rld TO (Timar & axternal irout)

23.5 TV (imae \ odternal input)

235 | ¥R (exerna! g3ia memary wTita sioba)

P3.7 | 530 1artor=a! 3aia memory read svotj |
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RS5T: Resalinpul A hich on this gin for two machina
crclas white tha cscillater is renning r2sals tha da-
vica.

ALE/PROG: Address Lateh Enable ovtaut pulse lar
lzlching the low byta of the address during accassas
to axternal memorcy. This pin is alsa tha program
oulza input 1 curing groeqgramming o e
EPROM pans.

In normal gparalion ALZ 1s eminiad 2l a censtant
rata ol Y4 ths oscillator requancy, and may bo used
lor axtacnal liming or clocking surmasas. MHolo, haow-
aver_ thal ona ALE pulsa is skigped during sach ac-
cesy to extornal Data Mamcery,

FSER: Program Stora Eaabla is tha road straba lo
axiarnal Program hemory. g

Whaen lhe device s execuling ccde irom extornal
Program Meamory, PSEN i actvated twics each ma-
ching cycle, axcepl that two PS=N aclivalions are
skipped during sach access o axiernal Data Memc-

ry.

EX/¥pp: Extornzl Access ensbls X must be
atrapped lo ¥gg in order 10 8nabia any MITS-51 da-
vice to lelch coda {rom axternal Program mamory
locallons slarting al 0000H Lo to FFFFH, EA musl
be avrappad to Yoo lor internal srogram’ axacution,

Nata, howavaer, thal il tho Sacurily 3itin the EPROM
devicea Is programmed, the davice will not loich
tode from any location In extarnal Program Memory.

Tnls pin also receives the 21V programiiing supply
voltaga (VPP) during programming ol the tPROM
pars,

]
. }}_‘ ‘[ ITaLY

}}— » LTALY

(=3 ]

vii T
+
1705 -4
C1.C: — 20ps 2 10pF o Cauh
- 4@ ¥ =10 pF 2o Cmr i Remanaton

Flgure 3. O=scllltater Connecllont

XTALL: Ioput to 'ha invering oscitialor amplisiar

XTALZ: Quipul lrom ha invening ascillalor amplifi.
o

OSCILLATOR CHARACTERISTICS

XTALT and XTAL2 ara lha Input and culpyl, tasnac-
wealy, of 25 inedning amplifiar whicn can be cenlig.
urad Dor wsa as an on-chip gscilaiar, as shown in
Figuro 3, Sither a Guans cepstal OF CEIAMMIC 1050NAI0f
may b2 vsad. Mord calaled informaton Sancorming
In2 uso of the on-chis oscillator is avadatia in Appl-
cavon Male AP.1335, "Oscillalors [ar Microconirol-

lars."

To c:ivp tho ¢avice lrom an aaamal clock sourco,
XTALY should ta groundad, whila XTAL2 iy divan,
2s shown in Figuro 4. Thare are no raquiremanis on
Ina duty cycla of has axternal clock signal, since ths
inpul lo tha inlarnal clecking circuiuy is Uvough a
divido-by-two llip-liog, but munimum and maximum
hign and low imes spacifiad 9n the Oala Sheal mus!
Do obyervad,

F

FITERMAL
O3CILLAEOA ITALZ
3IGmal,
irfaLl
¥s5S
IO - §
Flguea 4. Exlarnal Orvae Coallguration .

DESIGN CONSIDERATIONS

itan 87518H or 37528H may raplaca an 8751Hin a
fuluro dasign, tha user should carsiully compare
both data sheats for OC or AC Characlarislic citlor-
ancos, Mots thal tha Yy and Ly spacilications lor
Ina SX pin gittar signd-mantly batwsan tha deviges.

Expasury 12 ekl when v SPRCM davige is in op-
eralion may ciusa logic arers. For tis reason. itis
suggasied thai 3n ogagua labal b3 placed over tho
windaow whan Ina cie is axposad io ambiant light,

~J
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ASSOLUTE MAXIMUL RATINGST ::3.‘;"?_- Thiz is 3 rccucton dala sNa2l Tha sopey
! ranens 300 sunizst 1o charga without rolica, i

Aozl TEmdgraery Unges 2023 ..., CClo 5 C - —
PAARNCSG SHG 885G 1 Genld Dayandd the ¢ Aoz,

SUrage vamaralare L L L, —-22°2Wn =150 C IPEW L T n‘“dfl'ﬂ"s may csuse pavmnanant c_‘ﬁ‘;'
Vot on SAMN ap Ain 1923 257y F 215V 1233 ard Sirdss ra:mgs anly, Opgralion buyong |,

5 ... =3 .

“Ooeraiing Conzitons™ Is oot recommarded ang o,

Volismen Any Cihes Pato Ygg L 0. = D.'sv o + 7V ienGed arposury toyond et OPG"JFWJ Condition, -
e LT E X T T 1.5 may affos! Cawze raiaoiity.
Cpaating Condliions: Ta(uUrzer Thas) = 0°C o £70°C: Vor = 5V £ 10%: Vg = OV

0.C. CHARACTER!ISTICS {Ungur Operang Conduions)

[ Symuorl Paramciler b omin Mar TUniM—!_ Tes! Condllane l
n, lnpul Law VollaZa {Seceo! cA Moot -0.5 cB [ v s
| 87514 5751H-6) ! l
Vit lapul Low Voltage 1o SA Pinol 0 0.7 A 3
8F51H & 5751 H-2 _ [
Vin | inpul High Vetage (Sxcest XTAL2, RST) | 20 Jvec + 05t v |
Vou ) Input High Votiaga 10 XTAL2, RST 2.5 [Vee + 05| ¥ [ XTALY = Vg
Voo, Qutoul Lew Voltage (Pors 1, 2, 3)° 0.45 vV flo = 155 mA
Vour | Oulpul Low Vollage (Port 0, ALE, PSEN}" 4
"5T51H, B751H.8 . 0.560 v lioL = 3.2mA
; 0.45 v |lg( ~ 24 mA
All Others 0.45 Vo ]ig = 3.2mA
Y ou Qutput Hich Voltaga (Pons 1, 2. 3, ALE, PSEN) 2.4 ¥V |log = —80 A
Vomr [ Quiaut High Yalizge (Par: Oin 2.4 Y |llgy = —400 pA
.Extarnal Sus Mo<a)
Iy Legical § laput Curronl (Ports 1. 2. 3, .
RST) 8022AH, 3C52AK —800 pA | Vin = 0.45V
All Othars ~500 pA | viy = 045V
) Logical 0 Ingut Current (o £A Pin of -15 mA | Vi = 0,45V l
27S1H 3 3751H-2 Oely -
hep: | Logical @ inows Currant (XTAL2) : k28 mA | Vi = 0.45Y
Tyl input Leakage Currznl {Pon G}
BIS1H & 3751H-8 +1C0 KA [0.45 £ Viy € Vs
Al Oihars =10 uA [ 0.45 € Vi £ Vez
by Logical 1 lnput Cursent io EA Pin ol Q0 pA | Vi = 2.4V l
8751H &S5 1H-8 __.*
lat) lnpul Curtant 1o RS T 1o Activale Rasot I - + 500 pA |V € Moo - 1M
|l Powor Supaly Curzanl:.
BO31/7605t 180 A
BOI1AR/BOS 1AM 125 mdA | Al Curlpuis
BOJ2AM/E052AH 175 rnA Dusconnaclad
B75V1H/375VM-8 250 EX - Ve
Co | PnCanaciiance : | 12 _LpF Eust freq = 1 MHI ] !

‘HOTE

Cadaci keading 0n Foms 0 10¢ 2 iy C2usd SJUFOUS nEse DWASEs 10 D SUD Mmoo ad on tha Yo s of ALE and Portd !
and ) Tra noesa By g 19 drtermal Dus casaclancd cq_narﬂn.; VG Ty Porl 0 anet ol 2 g when hage pena a1 0=
Vanitons Gy bt 20aanons. In e worll cases (Capative Dacing ¥ 100 2F1. (he refaq pUse on (ne ALE Fea mif

eccesd 0.3V, 1n such ca1a3 it rnay 9 Casrable 10 ayaidy ALS —ih a Senmilt Trgger, of uia 4n sddrats falch with 1 Sz
Trgcer STACAZ neut
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A.C. CHARACTERISTICS Urdur Cparating Conditions!
Load Capacitance lor Port 0, ALE, and PSEN = 100 p7;
Load Capacitance tor All Cthar Quipuis = 30 aF

12 WMHEr Cachitavor

Yarlable Oaclitator

*Tiws tabie o=y 008 TGI8 U 3751-3 AL, characisnalials (o nuel Dana).

Symbol Paramaler Unlts
in Max Min Hax
V/TCLCL | Quciletor Fraquancy a5 12,0 MH:z
TUHLL | ALE Pulse Wictn 127 2TCLCL — 20 b e
TAVLL Addraas Valid 1o ALE Low 43 TCLCL - 40 | &5
TLLAX Addrzas Hold afar ALE Low =8 TCLCL—35 ns
TLLIV ALE Low to ¥alid Ins¥ In
8751H 183 ATCLCL=-150 {+ n3
All Chhaca 273 ATCLCL= 1CD na
TLLPL ALE Lew to PSEN Low- 58 TCLCL — 25 ns
TPLPH PEEN Pulse 'aidth
B751H ; 190 ATCLCL—80 rs
Al Othars 215 JITCLCL—-235 ns
TPLIY PScN Low lo Valid insir In
8751+ 1G0 ITCLCL—-1550 na
Al Onhaes B 125 ITCLCL—125 n3
TPXIX Input inslr Hold aler PREN o} g ) ns
TPXIZ Input insty Sloat aker FSEN 63 TCLCL-20 ns
TPXAV F5eN 10 Addrass Yaiid 75 TCLCL-3 ' ns
TAVIY Addrass 10 Yaid insir In_
8751H . 257 STCLCL—150 | ns
All Othars 02 STCOLCL—115 ns
TPLAZ PSEN Low lo Addrass Sloal 20 . 20 ns
TRLAH HD Pulse Width 200 ETCLCL =100 r3
TWLWH | WH Pulia Widih 400 6TCLCL—100 ns
TRLOV AT Low to Yalid Dala In 252 STCLCL—165| a3
TRHEOX Data Hold ahee AD (] ] 3
TRHDZ Oaa Float ahar RAD g7 F 2TCLCL=-70 n3
S TLLOV ALE Low 1o Vaild Daza In 517 6TCLCL—150 | ns
C TAVOY Addreay la Valbd Qata in 345 . TCLCL— 185 ns
TLLWL ALE Low to AT or WH Law 250 160G JTCLCL—50 | 3TCLCL +50 ns
C TAVYL | Addrass to A or WH Low 203 . sTCLCL =130 ns
CTOVWY | Data Vaid lo WH Teanaition
. B7SIH ' 13 TCLCL=T70 ns
) All Cthars 23 TCLCL —60 na
| TOVYWR | Oata Vadd o WH Hich 433 7TCLCL - 150 | n3
P TWHQX | D=t Hold altar 'WR a2 TCLCL—-5a | ns
C TRLAZ HU Lo 1o Adcessa Float 20 : | ) ns
s TeeHLH b FD o B7H High 1o ALE High
. 8751H 13 113 ICLCL - 50 TCLCL+ 90 ny
All Cters 1] 123 TCLOL—40 TCLCUL+ 49 n1
NOTE:
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Tnle Table it only tor the 375 1H-3

A.C. CHARACTERISTICS Undar Oparaiing Conditions:
Load Canacltancs for Pon Q, ALE, and PREN ~ 100 or;
Load Sapachianco lor Alt Olner Oulpuls — 89 pF -

Symbol B iramator 8 MHz Quciltator | Variabia Oscltlator [ m
Min | Hax Min . Max |
17TCLCY | Oscifator Frequancy l 35 ag ! l.t_r-_:th
TUHLL | [ ALE Puise wicts o8 | 2YCLCL - 40 i ons
TAVLL | AddredsValidlo ALZLow | &5 | TCLCL- 20 | ns |
TLLAX | Address Hoid ahar ALE Low 50 TCLCL—35 | ns
TLLIV | ALE Low o Vai inslr In 330 ATCLCL-150 | ns
TLLPL | ALE Low 1o PEZN Low 100 TCLCL-25 [ &s
TPLPH PSEN Pulse Yicih 313 ITELCL~ 60 ns
TPLIV FSEN Low lo Vaiid last In 225 ITCLCL=1t50 | ns
TPXIX Input Instr Hoid aher PSEN 0 o ny
TPXIZ Inpus Insir Floal attar PScl 105 TCLCL=—20 ns
TPXAV | PSEN 13 Addeoss Yalid 117 TCLCL-8 f ns
TAVIY Addrass 1o Yalid insir in 475 STCLCL—150 ns
TPLAZ PSEN Low 1o Address Floal 20 20 ns
TRLAH RU Pulse Width §50 6TCLCL— 100 ns
CTWLWH | T7H Pulse Wicth 650 | 6TCLCL~ 00 ns
TRLOV | ADLowioVabd Dataln . * 460 STCLCL—165 | ns
TRHOX | DaiaHotd altee 70 "~ | o | 0 | os
TRADZ | Oata Float atier R [ | 180 | 2TCLCL=-70 | a5
TLLOV | ALE Low to Vai Datain | sso | BTCLCL—150 | ns
TAVOY Addrass lo Vasd Dataln [ ss0 ' STCLCL—165 [ a5
TLULWL | ALE Lowio RJor Wl Low | 225 25 | sTCLCL=-50 |.ITCLCL+50 | nas |
TAaveA | Address 1o 5D o Wl Low I 370 | ercleL-130 | ns |
TOVX | Dele Valid 10 5% Transion | 55 | TCLCL =70 | | o3 |
TOWH | Date Vaiid 1o WA Righ | ™sg25| 7TCLCL— 150 | [ ns |
TWHCX | Datz Hold afiee Work | TCLeL-50 | 2
TALAZ | R towto Adross Float | | 20 [ 29 05|
[Fwrit | RS e WX fgnto ALE Figh. | 75 | 175 | vcwee-so | oTowciesa | s
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EXTEAHAL PROGRAM MEMORY REZAD CYCLE

AlLZ

| s
l

_

e L Py

1Py rm l

TAwLL

e __/—_

e [ —

rr\x.:-—-i

.L“.i.___

LEaN

A

-----—-I ifpLay

.._._-l :_.._ rrnes

Ade il

| .
1E
) —

Faviv

ronTt

e =LYL

X FYPYR Y

o
o

T34




L E-

-

YR+

A TL Ly _..g-. Taya=

e T

|

Tuwl | ———

L
D T
Fo=T . >‘< £ Bl O Qe
b I |

Data o

I-_-— ta—;
I.—l'—ln.gg
Al ekl wflin
P At PO ~

Praerm] ] O Lbaanlh FoOmd 0w

X Adad L] PAQM FCH

TavDy
o
rO=T 1

MG .

e

EXTERHMAL QATA MELORY WRITE CYCLE

1

h 1NN P ]
AL d f
e _/ \___/
1
e T WY, - Dy Fl
d L
—— r_
- —/
L-——row; S s T3 T
1 A l
Tawey | 2 o - Qv
. LI —
[y | 1 ekl -l
S S = G RNCTCI § C22
| pen ]

L3 T P O ALl P A St

~OT ¢ N
4s

1 AR 2V VAt

[ e S B




H I‘..,eij MU S5

SERIAL PORT TIMING—SHIFT REGISTEA MOOE
T=z31 Condivons: T, = G°C g 76-C: VCC = 3V Z10%: V535 = OV: Load Capacitanse = 80 pr

Symbol Piramelar 12 MHz Oxcilitator Yarlabie Oalilator Units
Min Max in | Max
TXLXL | Seral Pon Clock Cyela Tima 1.0 szrowce | bous
TAYXH | Cutput Dats Satup 1o Cleck Rining 700 10TCLCL—123 ns
Edps
TXHOX | Cutout Dale Hokd anter Clack s0 2TCLCL— 117 o
Rising £cg3
TXHDX | Input Osta Hold akar Clock Rising o] o] ns
Ecga
TXHOV [ Clock Aising Edga to inpul Data 700 10TCLCL =133 | ns
Yaiid ’
SHIFT REGISTER TIMING WAVEFORMS
SR (N BT T VU YA
= :
N F e My Eapabdy o0 pEep
| S
e W OC T O T T
l J A
. o M=
e
f
T ; 270941 -7
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eXTERNAL CLOCK ORIVE

Unm

Swnnoel l Parameler | in Max |
__._‘_-‘-‘-l
1/TCLCL f Oszittaior Frequancy {oxcapl 8751H-3) 1.5 12 Mix
1 375173 3.5 a M
Nl
TCHCX | Hign Tims 20 n3
T —
TCLCX i Lo~ Tima | 20 ns
]
TCLCH ‘ Risg T2 [ 20 na
TCHOL ! Fai T I 22 H ns I
-_—
EXTERHAL CLOCK ORIVE WAYEFORM -
]
| N1} — TCHEL
=
TELCL
TI0018-10

A.C. TESTING IMPUT, OU':;PUT WAVEFORM

Lom: =17

TrmiX

2T0AcA- 1t

AT Toneg Inguds e s ol 2 AV g 0 Loz "1™ and G SY
lor o Lot "7, Tvmmg roaswsmants a1 mecs sl 2.0V Iev 2
e B b L e UG
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EPROM CHARACTERISTICS

Ta . Programmilng Mod=s
Mods | A5Y | #Sei 1 aLte | EX | P27 | Pis Y
Program 1 __f:'_- o o | wer | 1 | ¢ X | x
Irhibit i1 o T x | x
Vrify v 0 o t [ o | o X | x
| Sacurily Sat 1 ] 9 or | wvep | v t x [ x
HOTE:

T = o haga o v sa
TG = Mg b ol ain
"KT o= Tdon’l care”

Programmlng thz EPROM

Ta ba programmad, ha pan mus! B2 waning witn 3
4 o0 6 MH1 osciltator. {Tha r2asan o oszillator
naads to Da running s 1Rat 1ho Intanal bua i3 Daing
used {o wransler addrass ane program gata 10 angro-
priata internal registiars.) Tha addrasy of an 2780
locaton 19 ba profranmod i3 2ap2hag 19 Pocl | ance
ging P2.0-P2.2 of Port 2, whilo tha ¢oda byd o ba
programmaed inio tha! localion is apohad 10 Pon 0.
Tha other Pon 2 pias, and £ST, PSEN, and EX
should be hald al tha "Projram™ lavels Incicatad in
Table 3. ALE is pulsad low tar 50 ms lo program'tha
coda byta Inie tha addrassad EPACM locatan, Tha
salup is shown in Figure 5. i

Normally EX is Relg at 2 logic high untit jus! balera
ALE ia to ba pulsad. Than ZX is raised 10 =21V,
ALE I3 pulsad, and than TX ia raturned lo a logic
high. Wavelorms ang catailad tming specifications
are shown in later seclions ol this data shast,

T
= e .—I
"y B
N K o ars
-
Lal ¥ )
[Fall]
AL
T P N e e N |
ey H o= rA 1D G0
r
trout v
Eragi 1Y 3 SV
"Il T —]
v b

2I0CLN -2

Flgure 5. Programmling Conflguration

CHEDT e e 2V R
“ALE o3 puisnd Waw (26 55 D

tiota tnat 12 EAVPP ain must not Ba dilowad (2 ¢o
aAtvo g manmum spanliad VPR loval of 215V o
any amount 2l Ema. Evan § nrmew qlich above Lt
voltags laval can cavie f3rmanant gamaga o thg
govica, 1hd ¥YPP souids ahculd b well requisied
ard leaa of ghlchas,

Program Yerllicallon

i I3 Sacwity Bit has rdl boan peogrammod, the e
chlp Program Mamory can b9 read out for voeniica.
wan purpgsss, il casirsd, aithar dudng or afer tha
orocramming 0paracn. Tha addrosy of tha Prozram
Memory locauen 1o B9 t9ad s applied 1o Pent | and
pins P2.0-72.3, Tha othar pina shoukd b hald ai ths
“Warity” lava's indicalad in Table 1. The contanu ¢f
tha addresssd localion will coma out on Pon 0, Sx-
lernal pullups a9 requirad on Poet O for this op-a-
tign.

The setup, which 13 shown in Figure &, is the sama
as for pregramming tha EPROM sxcopl hatpin P27
is hald at & 1o0Jic low. or may bo used as an seivo-
low taad svoba,
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Flgure 6. Program Yarfication
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ZPAQK Securlty

Tha secunty faglp!d consists of a "izdong” DIl whsth

—-NGA DI AT

gilafns! oigans
Tha Wil is proceammad 21 snown s Figure 7. The
53U ang Seocsdura gqa Lha sasa as lor normal
SPAOM program

lagic hich, Por 2
sy sl_;l_-n_ Vo
TelunteT iy

Cngco tha St

Sg claarad on
cry. Wiula ol
Mlempry

Iy

ek

i3 9

"\“".
L FAnt 1,
ettt

5o Gofry ee2CUICIE 5TC35S Dy a0y
W lne cawmin Pragrac KMamory.

erzasi nal F2.6.1s helg al 3
any oins FZ0~P2 ) may ta
 oins shoy's Do hoald al 90

roimared s Tamia 3.

PV BN DS Resa prggranymal ol Cen

it Ardsang.0l g .‘.-:u;:;m [AWE

roezeasi
Cam D Do dpad ool N2 Cuwnila 2a0 a9l D)

M, W inletnai Frogcam

WA peespramimal, and it can Nol e1acule out of
exlernal program memony. Zrasing g SPACOLL,
Ihws Cindnng e Sacunty iy f2siores (ho guvica’s
Dol fgnchande e, B a0 018 T reixogrimmug.

Erasura Criar

crasurg of Ino 2

actle

ristics

PROM beginy lo occur when tha
chip i3 axposed 1o lighl with wavalanglhs shonor
than gpproximalely 4,000 Angstroms, Since sunfight
and lluorascent lighling havs yavelongiha in lhis
range, exposura lg lhasa lignl sourcos ovar an ox-
landad lime {a20ul | week in sunlignl, or J years in
room-laval llyorascant lighling) could causae inadvar-
tan: erasure. Il an appfication subjacts the device to
lhis rypa of ezocsura, it is suggasisd lhat an opaquse
label ba piaced gver tha window.
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Flgure 7. Programming Ihe Security 3it

The recommondad orasura procodura i5 exnasue
lo ultraviotet lighs [at 2537 Angsiroms) 1o an isieqral:
ad dose of al loasl 15 W-sac/cm?. Expcsing b
EPROKM o an uliraviolol famp of 12,00 u\/igs

"rafing lor 20 lo 30 minutas, &t a dislance of abcul 1

inch. should ba sulficlanl,

Erasure laavas Iha array in an all 1s stale.

EPROM PROGRAMMING AHD VERIFICATION CHARACTEFHSTICS
= 21'C 10 27 C: VCC = 5V Z10%: VSS = Qv

L Symaol t Parameler ‘ Min { Wax Unl_'..'.___l
L VPP - [ Programming Supply Vollage [ 20.5 | 21.5 v i
[ [25. E Programming Supoly Curcent l pris] ; mA {
1/TCLCL | Oscillaior Frecudncy < 4] 5 i MRZ :
TAVEL ! Accrass 53wo o PAOTG Low | 43TCLCL | | 4___}

| TGHAX | Address Hatd afiar FAGS | 13 TELC Lt ! |
| TOvGL | Datz Sen:p o FRUT Low | eavCtcL | | R
I TGHOX [ Dala Ho' ahar PROG | s37CLCL | [ o
IHSH ( F(SNAZLT) High loveP | :3vOLCL | i o

I TSHGL | v.=.= S=2tuo t0 PALS Low i 9 [ [ us
[ TGHSL [ vPZ Ho atiz¢ FADS I 10 i ! __s_____,:
TGLGH | PROC wes i 45 i 23 i —:_s_____,'
TAVDY ! AgQcrass wo Dala Vaiid ! { - :3aTCLCL i 4___,...:

|  TELov i SNAGLZ Low s Cala Vake | | 237CLCL | I
R 1" Saiz Floal ater TNASLE i ¢ | sgrcicL | -
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EPROM PAROGRAMHING AND VERIFICATION WAYEFORMS
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For ;Mo uimumerg Comatar 1as Fgure 5, For wrihCatinn Gmginans e Fopse 3. :

DATA SHEET REVISION HISTORY

The lollowing ara tha kay dilfarancas barween lhis and the 004 varsion al this cata aheal
t. Oala sheet staws changad lrom “Prafiminary™ lo “Producion™,

2. LCC package offering d=zIslad.

3. Maximumn Ralings Warning and Qata Shesal Aavision History ravised.

The lollowing are the xey diflerancas har~aan 1his and lha 001 version of this daia shast:
1. IntroduCIIon'was expandad lo.includa product descriplions.

2. Packnga-l tabla was addod,

3. Dasign Considerations acded.

4, Tesl Conditions [o¢ fi; and L.y spacilicatlons added 10 e OC Characleristics.

5. Dala Shesl Rovislon Hislery adaad.



7418373, 74LS374, S373,

5374

Latches/Flip-Flops

Legie Froducis

= A TURES
f::bft Eanspacent lalch —"a7]

« $S2ate cutpat butters

o Gapmenoel T Sinte Ouwtonsi Enable

« independent register and -State
pufier operLLon

g=SAIPTION

w373 B AN ol remsoacend larch
oeees © Sight 3-5Uld cutan butierz
e two Saclovs of Cw devica are
oreaded indeprirgealy by Latch En-
e () a0 Outont Enanie ( OZ) conuol

eres

r COMFIGURATION

373 Octal Transparent Lalch WIith J-5Tafe Culouls
‘374 Octal D FipHioe With 3-State Quiputs
Product Specification

TYPE TY™CaL PAOPLCATION TYPICAL SHMPLY CURREMT
OELAY TOTAL)
T4LSZTa 15 24mA,
T45373 g I04mA :
FALSITS 1= 2ima,
TaSITa £ra THEmA

OROERING CO9E

COMMERCIAL RANGE
PACKASES Vee mS¥ 291 T, = 0°C o +16°C
Pazzs (v KT4LSITIN, NT4SITIN, HTALSTITAN NTaSITamN j
Pariz $0L-20 | NPALSITZD, MI4SIFI0, NTILRIAD, 674557430

=OTE:

Fasr e Tapsn eecar Oung Gt o4 prosriest W) batery SomCotren, met O Sy bty S

Cata Lreaad,

INPUT AND QUTPUT LOADING AND FAN-QUT TABLE

s DESTRIFTRIN 145 Tals
Al (22 154 13V
A3 Outzais 105 30K St

mOTE:

Wohaa 8 TAS o 10wd [Tl M A Ly, et = D Ok [ e 0 FaL S ot Cad (LG & TR A G e -

G-
LOGIC SYHMBOL

LOGIC SYMBQL (IEEEFEC)

: n “313 -a74
i at E:‘ 1 = L B Y B TR T 7§
NE = SN
= = a B, @, o
1 e =k “_‘ei 1 G & 9, 9 ey ny
b =] - [ o =
= = & 1-q ot
L3a =) o Gy & % % 8, 5, S B, a ..
= ] [ = =T S T
g = o fol = o] T T e T - [0 [P S
e [5] =1 Y Y (B2 | g
Gl = P W
iy r [ ]
| *Ire =] F-' H ’_.1-
! - = = — |«
'_".= I ¢« F & u s gr -
(o S - | A
H & b T I R TP ]
b ] LI O o = o
= «g = L=, | .
l &, (7] 5 Ty o . = « | -
t 5 2} & 9 0; 0 8, 9 G o
it [ VT T T v 1 T 1 | ——
A [ D LI B | o m o
=z = —
Y= P= Pt
— ——— ) = e g
181




IERTIPET

SCretan Loget PaxaacTy

Latches/Fip-Aops T - 7415373, 7415374, $373, $3741

Tows cata o1 B D etz sre Uaralomed 1o openson, Wi U5 b LOW. S Leshwed o bﬂmmﬁ’qﬂr@lom‘h

oA & aGH The WaTrerran HESH, Cw ooty arw i Cw mcmwlw\dﬂm

- |
'y )
nmmmwuuémaqm Wﬂqunhm dmwmeqﬂmhﬂhh&.;!
]
& B 232x vxram wieke B o MIGH, and foret HOGH enpodares Tor™ care, TS e chokiog. reacre.

:-:C o “mmcu:: ey e e o bt o TNHH&%MIMI“WH.‘:
FHo-L m o . Tha 374 O e B-be adoa-migieeces fwgiiler o Daeily Eaded 3-S5l buner wnc- 3
gate hax hytiovess Busll 0 o Burfg mos—ze :

g e i1 Can couoled 0 gt T2 G ey Tha muhﬁwmn-_
°_'°°'=Nm_”“. 9:&‘: e IO Saciorn of Ew Grece we ConcoSed MLOWOIWEM&!{CE]M.’_‘
Chersa on Tui Uiseng' Oponk inCacendty by tw Gock (P ard Oumat w2 1-5iata buttons indepandent of T ng.
Tha L-Siate ouwsut buftes e Oasior-+2 ©  Enadia (OR) asee=d gates. “mmWGEuLN:uhn
ey Nawly aced LS Dytes, LUCS . - nmmummhmg
Farmdras, o WS mecroor oSy T ace :‘::.:.'\gu.tuﬁ\cw::?:: ‘:-:“ =I-=Gl-Ll:un-r=-=uonni-uGH-w

v — )
wea LOW Ot Enacce (R1 comoin a2 LW-WGM.‘ELWLBE\”M: £on TofT wate, RGN rMm Cuy wi.e

Al - Sale Durtery yabopanat o My QI oS Srive o ol T Dol ,,__..
LOGIC DIAGARAM, *2373 Cey
r Pl =] :
& ] S by By Oy Ta L
=] - ™ =; on e t-nl pul _"-‘
T -—D.:.-: i
on j l L E Lo l j 4l | 1 : N
[ € 0 Tt o « 0 T a ' C o L) () -
5 8 L] 5 g 3 5 5 B
i : | | |
o | 1 [ 1 l % Y l ? . 5
< ™ Im la . jn - {m lem lowa B on =
& LD & LS a, o e o -
— <
L ] g
Cal) = Pon w0 :
1
LOGIC DIAGRAM, "374
L] e, ) Gy o, L LY oy
o . m - ni nn nn [ .
[ -—{}# .t
L] _L l r _£ I ’\ j -
o ? A L} [= 2 -} & a L1 | L= L
5 3 & z 5
R Ns Y r‘% ﬁ r’%’ Yok
GO ln l-l l-l ll" J!“l o .
y - & ] o5 'k o "-n ar by
N = R O H
Gl = Pm W] o
MOOE SELECT = fFfUNCTION TABLE 373
MPITS OUTPTS
OPERATING BODES EMTERMAL REGINTER
(23 E 0. Qg -Gy
Ergym ard fuad fegosier :: : i l'_" 'l_'i 3 :_'[ _: ”
Laich e real Tedroae t t :I :" :‘1‘ 1
Letch seestar anyd gepabiy uu'.:'.:l : t :‘ :; L g
152 .

—_——— -
———————






