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APPENDIX A: PARTS LIST
COMPONENT OVERLAY
PCB LAYOUT
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TECHNICAL DATA  JANUARY 15

: AL RESPONEE
EED f},‘i’qdrs-

L

L PHOTOMETRY/
RADIOMETOY

e HIGH REL a

e FLOATING DED CONSTRUCTION

» LOW Capy {CK

o LOW NCISE

st g § o for § £
SCHDTIon
& MP sitfcon planar PIN photodiodes are ultra-fast light
detw*cpr for visible and near infrared radiation. Their
response to bive and vielet is unusually good for fow dark
current silicon photodiodes.

svicas litable for applications such as high
Tt} fﬂuh\ ametry, optical distance measurement, star
racking, densitometry, radiometry, and fiber-optic
termination.

ars g
arg gl

o these detectors is less than one
" pulses shorter than 0.1 nanosecond
The frequency response extends from

The speed of

may s ¢
de to 1 GH
The low dark current of these planar diodes enables
detection of very low Hght levels, The quantum datection
Gver ten dacades of light intensity,
rie range.

“4

© The 5082-420:3,

o

~4204, and -4207 are packaged on g
standard TO~18 header with a flat glass window cap. For
versatility of circuit connestion, they are e!ec.‘ncdﬂy
insulated from the hes he light sensitive area of the
5082-4203 and -4204 is nm (0.020 inch) in dizmeter
and is located 1.905mm (0.075 inch) behind the windew.
rhuiaghtbensmveareﬂ of the 5082-4207 Is 1.016mm (0.040

ich) in diameter and is also located 1.805mm (0.075 inch)
b shind the window.

The 5082-4205 is in 2 low capacitance Kovar and ceramic
package of very small dimensions, with a hemispherica
q'uc“" n 3.
The 5082~
0.508mm (0.020 inch) diamater sensitive area located
2.540rmm (0.100 inch) behind a flat glass window.

DIMENSIONS IN MILLIMETRES (INCHES)

GLASS £
LENS I (0281 1 “T’"’ -
~
. e . 4618
m 10054 r L1
ANODE $ N
Y S it e - !
g 3.603
- 1651 (145)
| {065
406 b :
(016) : "N ]
38.10 [ i} ;
3 i
e 1511 ™ eatHonE s | o
10601 I g B
. S H
lu 6.374_
S

4220 is packaged on a TO-48 header with ?'ihe:

e
0.8 E ( I ANODE ~ CATHODE
HEADER - o sk AND CASE
- CATHODE L “-10 46 HEADER
. pyes
ANGDE ¢ . CONNECTED | D Y
TO CASE
-4203, -4204, -4207 ~4205 -4220
148
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on a
p. For
rically
. of the
metar
adow.

{0.04

5inch)

o
@
posd
s

HNCHES)

acated

0

ing an

HOTES: A
1, Peak Pulse Power

s to high levs! incidance the

When exposing the diod
irnits must be observed:

fotlowing photocurrent i
In lavg MAX) < ?M i s and in addition:

Power dissipation limits apply 1@ the sum of both the optical

of photocurrent when revorse voltage is applied.

. Excesding the Peak Reversa Waltage will cause permang
the power digsipation He For optimum performance,

3 _Exceeding the Steady Rg itags may imnpair thet

if operation is dinde-noise i (sse Figure 8).

. The E082-4205 has a lens with approximately 2.5%
diameter of 0.28mm

. At any particular wavelenath and for the flux in a small spot
photodiode current 10 the ingremental flux producing it. 1t i

Ry =1q (_:.?.L.)
whaore A is the wavatength in nanometers. Thus, 8t 770nm, 8
slectrons per photon.
At~10V for the 5082-4204, -420
L For i, §, af) = {770nm, 100Hz, BHz) where
optical flux required for unity signal/noise ratio normalized

= ‘Nfl‘/féi where y/</at is the bandwidth —

Ry \NET = I = 17.9 X 10°
signal ta.nqise

5, and ~4207; at -28V for

~ o

NEP

i nctiva«arezmmm‘nalizad

=

Detectivity, D*ist
for (a, f, Af) = (77Grim, 100Hz, GH2).

9, At-10V for 5082-4204, ~4205, ~4207, -4220;
10, Betwoen diodae cathode lgad and
1. With B0SL toad.

T2, With 50¢2 toad and <20V bias.

R—
-.~m=.-\w.,,_ww.w.«_.-n«m_.,.—,...-,....a,,.»_.mv,,.m.,-, =

at damage to the dio
the diode should be

ow-noise properties of the{

magnitication; the
[Re N Gpecification includes lens effect.

f is the frequency

case — does not apply 10 5082~

e s AR

egee Hote 4

1000 A
e GF

Ip(PEAK) < {200)

whichever of the abov

- photocurrent (A}
e - supply voltage {V
t - pulse duration ust

power input to the device and t

actual junction area i5

falling entiraly within
s releted to quantum efficiency,

responsivity of 0.5 AW corresp

the 5082-4203 and ~4220.
for a spoOt NOise Mmeasuremen
for bandwidth, Thus:

normatized noise current compute

6. /ip {A/'\/FE) where Iy is in nA.

ratio. Yt is computed:

at ~26V for BOR2-4203.

4205, -4220.

de. Forward current is harrates
reversed biased with B¢ beatween

shotodicdes, an €

tha active ared, responsivity i th

-
725 C

gt i

by is .
<EROmA or <l lovg MAX)

a thrae conditions is Jeast.

f-pulse repetion rate {MHz}
- power input via photon flux

b Py
Pranyg - man di sion (W)

A

ical power input from flow

1o eluti

55 to the diode, within
5 and 20 volts
ffact which is noticeable only

0.5x% 1073 em?, corresponding 10 @

@ ratio of incremental
Ny in slectrons per phaton by:

onds to & quantum efficioncy of 0.81 lor B81%)

t and Af is the noise pandwidth, NEP is the

4 from the shot noise formula:

for A in cm?,

PO
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Figure 1. Spectral B BSPANES,

TEMPERATURE - °C

Figure 4, Dark Current st ~10Y Rias
vs. Temparaturs.,

Figurs 2. Raletive Directional San
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Pigure 3, T

18 Il
1% —5:‘
e
3
85 &
&g £
3 75 vl
w 75 &
o b ]
26
[
o 6
I 52
e
S il
Q
G . 10 10° 10° 107
% Ry~ LOAD RESISTANCE -~ OHMS
2

Figure 8. Nolm vs, Load B
)

i

1]

15 -0 25

Vg = REVERSE VOLTAGE -~V

Figure B, Typical Capacitance Variation
With Applied Yoltaga

107 g0t 1ot w1t 7 o8 ag?

Ry~ LOAD RESISTANCE - OHMS

Figure 7, Photodiode Cut-Off Frequency
vs, Load Resistance (C = ZpF).

S

Figure 9, FPI‘mtodic«do Equivalent Circuit,

}

=
5

R (WATTSH2F
a2

EQUIVALENT POW:
=S

s

g O 3

E G
A, ~LOAD RESISTANCE  OHMS

Figure 8. Nolse Equivalent Power vs. Load Besis

ip=Signal current =~ Q.5uA /W x flus input at 770 nm
fry= Ghat noise current

<1.2 % 10-14 ampg/Hz 1/2(5082-4204)

<4 x 10-14 anmyps/Hz 1/2(5082-4207)
th= Dark current

<00 x 10-12 amps 2t ~10 V dg (087

<AEGO 3¢ 10-12 amaps at ~10 V de (5
Rp= 10110 '
<50

42034)
2-42307)

g =

tancd.

gy
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piication EZ"‘%?QE’%‘”"%
NUISE FREE PROPERTIES »

he nolso current of tha PIN diodes Is negligible. Thisisa
droct Tesult of the exceptionally low leakage curr “m,‘ 1?
geeordance with the shot noise formula by = (”q!m‘:ﬁ)
gingg the leakage current doas not exceed 600 picoamps
{or the 5082-4204 at a revers n bias of 10 volts, shot nolss
current 15 lass than 1.4 x 107" amp tz27 V% ai this voltage.
cess noise Is also wzry low, appearing only &t
wauencies below 10 Mz, amfs varym appro
1. Whan the output ¢f the di 5 obsarvaed in a mad
marmal nojse of the toad exéh ance (R} s 1.28 x 307
{Rx)' mf)‘” at 25°C, and far excoseds the diode shot
noies for load resistance less than 100 megohms (ses
figure 8), Thus in high frequency operation whcz low
wiues*of toad resistance are raquired for high cut-off
frequency, all P photodiodes contribute vn;z& ¥ no
nis 1o the system (see Figures 6 and 7).

HeH SPEED PR b )
Utra-faat Qbe‘waﬁon Is possible bescausa the HP PIN

photodiodes arg capable of a responsea timo less th.m ong

second. A slgnificant advantage of this device is that

e spoad of response is exhibited atrelatively low reverse
as {~10 to 20 volts). .

CFF-AXIG INCIDANCE RESPONSE
Pémon sa of the photodiodes to a uniform figld of radiant

m,zdan:,n Ee, par the polar axisis given by | =(RA) x
far TTGnm. The rasponse from a field not paralis! to the

ketor ebtalned from the radiation pattern at the angle of
xpemmn For example, the multiplying facior tor the
§082-4207 with incidance Bp at uH angle of 40° from the
palar axis i 0.8, 1T B, = .m‘:fs//cm then Ip = K x (RA) % Ee;
b=08x40x1=22 pamps.

SPECTRAL P?SPONSE

Toobiain the raspo nse at a wavelength otherthan 770nm,
e relative spectral -response must be considersd.
Reforring to the spedtral ros ponsea curve, Figure 1, obtain
rsponse, X, at the wavel@n(;i?‘z desired. Then the ratio of

e rasponse at the desired wave onqxh to response at
Tt §

RATIO =
1e)

My ultiplylng t hia ratio by the incidance response at 770nm
gives the incidance res ponse at the desired wavelangth,

ULTRAV!(‘MN T RESPONSE

“W o raverae bias, a region around the outside edge of
the nominal active area becomes responsive. Tha widih of
thi r ving is approximately 25um {0.001 inch) at
0¥, and expands with higher reverse voltage. Respons-
Wity in thig edge, region is higher than in the interior,
barticutarly atshorter wavelengths; at 400nm the interior,
sponsivity is 0.1 A/W while edge responsivity is 0.35
A, At wa wvelengths shorter than 400nm, attenuation by
e glass window affects response adversely. Speed of
fesponsa for edge incidance is tr, tf = 300ns.

" 8. The £082-4

oximately as |

san be found by multiplying (RA) by a normalizing:

5082-4205 MC
."tiendr‘d to be soldered to a printed
circuitboum hezvf thickness ctfrom 0.51 10 1.52mm
{0.02 to 0.08 inch).
b. Soldering temperatu
no time does the case temparature appro
The lowest soider melting point in the devics
{gold-tin eutectic). I this temporature I3 ap;}«mch d,
the solder will soften, and the lens may fall off. Lead-tin
solder is recommended for mounting the packs
should be applied with a small seldering iron,
shortest possible time, (o avold the ’tem;}emiure
approaching 280°C.
s

30 that at

should be controile

¢. Contact to the lens end should be mads bv solc faring

to one or both of the tabs provided. Care should be
- exercised to prevent solder from coming in contabt'
with the lens.
d. i printed circuit board mounting Is not conveniant,
wire leads may be soldering or welded to the devices
using the procautions noted above,

EAR OPERATION )

i—mving an equivalent circuit as shown in Figure @,
operation of the photodiods is most linear whon operated
with a current amplifier as shown in Figure 10.

P{{ i Ry ‘Vv 2 :
,}’/{ L __________ lv l‘\/om Ryl Hm
T 2 e
S ARRC R
Figure 0. Linear Opmration, k
Lowest nofse is obtained with Eo =0, buthighers

o

wider dynamic range are obtained if 5 <E, < 28 volis
amplitier should have as high an input resistance
possible to permit high loop gain, if the ;}uamcﬁmfiﬁ is
e 'm%ed bias should also be reversed. .

LOGARITHMIC OPERATION

i the photodinde is operated at zero bias with a very high'©
impedance ampiifier, the output voltage will be:

P, KT, 4l
TH) q On (4 i)

Vour = {1

N7 at 0<IE <0.1mA

Figure 11,

Cutput voltage, Vour, is positive as the photocurrent, |p,
flows back through the photodiode making the ancde
positive,




CD4001BMICD4001BC, CD4011BM/CD401iBC

National
Semiconductor

Ers

B Series Gate

B Series Gale

Goneral Description

These quad gates are monolithic complementary MOS
(CMOS) Integrated clrcults constructed with M- and P-
channal enhancement mode tranaistors. They heve 8 ual
source and sink current capabilities and confe i
standard B series output drive. The dovices also
puffered outputs which improve transfer characteris
by providing very high gain.

All Inputs are protected against statle discharge with
diodes to Vpp and Vss.

CDA00IBM/CDACOIBC Quad 2-Input NOR Buffored
CD4011BM/CDA0HIBC Quad 2-Input NAND Buffered

& Symemetrical output chiaracteristics

U@ Maximum input teakage TuA at 15V over full terpurs. .

e 2t Any Pin
Ouhipation

FRIIEITT

Foati

fein out of 2 driving T4,
o 1driving 7403

lute Masdmum H

werature {Soldming, 10 ssconds

* Eigctrical Characte

7 6310V 15Y parametric ratir .
K 15 parametric ralings . PARAMETER

Outescent Doevics Current

ture range

Schematic and Connection miagrams

ALY

Sl
T H
R RaEREE

H

5
&
18,84 vy
Voo
L 174 of device shown
=3 2. O
O d=A+B
o Logical 1" = High
Logical 0"’ = Low
Vis : !

Fan inputs protected by standard CMOS
protection clreuit

Voo
[
A
b s
10501
Lt
e
Vg

26.8.13
174 of davico shown
J=AE

Logicat 1" = High
Logical "0 = Low

*All inputs protected by standard CMOS
protection circuit

CDAOOTBC/CDA00IEM
Dust-in-Line and Flat Package

Low Level Input Voltage

High Level Input Voltage

Low Leve! Qutput Current

Hagh Levet Qutpat Current

faput Current

Low Livel Quipo Voltage

righ Level Output Voltage

Vi
Ve
Ve
Vi
Vi
Vi
VL
Yo
Vi
\b)
VD
Vo
vy
VD
v
VD
Vi
Vo
Vo
vp
VD
Vo
Vi

COM0TIBC/CLACT TeM
Dual-te Lis and Flat Package

i

i “Absolute Maximum Ratings” an
ure Flange” they are not meant
conditions for actual device operat

. b Al vOltages measured with respect



fan out of 2driving 7{&
or 1 driving 7485

ratings bl
taristics

vat 15V over full tempdra

10018M
fat Packago

401 1uM
lat Packaye

s T A

olute Maximum Ratings Notes 1 and 2)

LAy Pin ~0.5V to Viap + 0.8V

Oissipation 500 mw
98 0.5 Vpe to 18 Vpe
emperature 65"C 1o +150°C

“iperature (Soldering, 10 seconds) 300°C

Operating Conditions

Qperating Vpp Range

Qperating Temperature Range
CDA00IBM, CDA01TIBM
CO4001BC, CDA0TIBC

Fectrical Characteristics coao018m, Cpaotism (Note 2)

3Vpe o 15 Vpe

-55°C to +126°C
~40°C to +85°C

55 ¢ +25 $125°¢

PARAME TER CONDITIONS 2.4 5.0 125 UNITS
MIN MAX MIN Typ MAX MinN MAX

sestent Device Current Voo - BV 06.25 0004 | 025 15 uh

VD 7 10V 0.50 0.005 | 0.50 15 uA

Vpp ¢ 15V 10 0.006 1 1.0 30 A

Ui Leyel Ouput Voltage Vpp = 5V 0.05 0 0.0% 0:08 1%

Vpp © 1OV lgl< tua 0.05 0 0.0% 0.05 v

Vpp # 15V 0.06 0 0.06 0.06 Y

" Level Quiput Voltage Vpp = 5V 4.95 495 | 5 495 v

Vpp 2 10V} Hgha 1A 995 9.95 10 2.95 v

Vg = 15V 14.05 149850 15 14.95 v

s Lovel fnput Voltage Vpp BV, VO = 45V .5 2 1.5 1.5 v

Vpp = 10V, Vo = 9.0V 3.0 4 3.0 30 \

Viygs = 18V, Vo » 135V 4.0 3 4.0 4.0 A\

St bevel frput Vaoltage Ypp =5V, Vo 058V 3.5 3.5 K] 35 v

Vpp = 10V, v = 1oV 7.0 7.0 31 70 Y

von = 15V, v = 1.5V 1.0 11.0 9 1.0 \

Lo el Output Current Vpp =5V, Vo =04V 0.64 0.51 0.88 0.3¢ mA

VoD = 10V, Vg = 0.5V 1.6 1.3 2.25 3.9 mA

Vpp = 15V, Vi = 1.5V 4.2 34 84 24 mA

“Level Qutput Cusrent Vop e BV, Vot 46V ~0.84 ~0.51 088 ~.36 mA

Vo = 10V, Vo = 9.5V 1.8 ~3.3 ~2.25 0.8 mA

VpD 7 15V, Vi = 13.8Y 4.2 3.4 8.8 ~2.4 mA

VD = 1BV, Vi = 0V 0.19 -1675 | ~0.10 ~1.0 A

Vo A 1BV, Vi e 15V 0.10 1075 | 0.0 1.0 HA

i for actual device opergtion,

#es measured with respect to Vg unless otherwise spacified.

o Moximum Ratings” are those vatues beyond which the safety of the davice cannot be guaranteed. Except for “Operating
i they are not meant to imply thirt-the devices should be operated at thase lirits, The table of “Electrical Charactaristics”’
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CD4001BM/CD4001BC, CD4011BM/CD4011BC

0O Electrical Characteristicg cowosc, cpao11Be (Note 2

2

@

sectrical Characte

L 2570, tnput gy 15 = 20 0,

-4t 5 P
PARAMETER CONDITIONS 8.6 185 ¢
MIN AN MIN TYP MAX MIN
{I51s) Quitescent Device Current Vop ® 5V i 0004 | Propagation Defay
Vi = 10V 2 0.005 2
Vppo = 15V 4 0.006 4
N pvel O Hage =5 55 P }
vor  Low Levelf Ourput Voltage Vpp = 5V Y (1{ 0 0.08 Prapagation Delay
Vop = 10V Hgl< 1A .08 G 008
vpp = 15V 0.05 4] 0.05%
Vou  High Levei Gutput Voltage Vi = BV 4.98 4.95 5 4.9%
Vpp = 10V } Hol<U 1A 9598 .95 | 10 995 Transition Time
vpp = 15V 14.95 14851 15 14.95
Vi, Low Level Input Voltage Vpgp = Y. Vo s 4.5V 1.5 2 1.5
Vap = 10V, Vg = 9.0V 3.0 4 3.0
Vpp = 18V, Vo = 135V 40 G ap Average Input Cay
ViH High Level Input Voltage Vpp= BV, Vo= 0.5V 36 3.5 3 35 power Dissipation
Vpp = 10V, Vg = 1.0V 7.0 1.0 6 70 e et
Vpp =15V, Vp = 1.5V 1.0 1o 9 1
toL Low Level Output Current Vpp =BV, Vo =04V 652 044 | 088 0.38
Vpp = 10V, Vo = 0.5V 1.3 1.1 2.25 09
Vpp = 15V, Vo = 1.5V 36 o | 88 24 eal pPerformance C
IOH High Leve! Output Current Yop =5V, V=46V ~(.52 44 |-088 ~(.36
Vip = 10V, Vo = 0.5V ~1.3 -1 <228 0.9
Vpp = 16V, Vg = 13.5V =34 ~3.0 |88 =24
iy Input Current Vo = 16V, Vi = OV -0.30 -1075 | ~0.30 .
Voo = 15V, Vi = 16V 0.30 075 030 | cwanie
YA 25 €
|
|
Yoo
[k
o FOE
i_‘h‘
(a3
o o 3
AC Electrical Characteristics cosooise, coaootsm |
Ta= 28°C, Input ty; t¢ = 20 ns, C_ = 50 pF, Ry = 200k, Typica! temperature coefficient is o3w/c, B ae 0 ' 2
vy - INPUT YOLTAGE (V)
PARAMETER CONDITIONS Tve MAX ONE INPUT ONLY
IPHL Propagation Delay Time, High-to-Low Level Vpp =5V 120 250
v = 10V - FIGURE 1. Typical Transfer
oD~ 50 100 Characteristics
Vpp = 15V 35 70
WP Propagation Detay Time, Low-to-High Level \/06 = 5Y 110 %50’
Vpp = 10V 50 100
Vop = 15V 3 70 £040018
tTHL tTLH  Transition Time Vo = 8Y 90 200 vpg * 18V Tazsse
Vpp = 10V 50 100 4
E s
Vi = 16V a0 2] Vg = 10V
Cin Average Input Capacitance Any thput 5 75
Cpp Power Dissipation Capacity Any Gate 14 =

il

$

5 10 5 -

Vi~ INPUT VOLTAGE (V)

BOTH INPUTS

FIGURE 4, Typical Transfos

Characteristics
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s

. w
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et

3

4.95
985

14.95

R
$a2

35
7.0
1.0
0.36
08
2.4
~0.36
~(.9
2.4

30 Ry

MAX

250
100
70

260
100

200
100
80

1.6

setrical Characteristics coapiise, chaotieM
.2 25°C, Input ty; 4 = 20 ns. Gy = 50 pF, Ry

= 200k, Typical Temperature Coefficient is 0.3%/°C.

F o INFUT VOLTAGE (V)

0T INPYTS

FHIURE 4, Typicat Tranafor

Charsctoristics

Vpp - SUPPLY VOLTAGE (V)

FIGURE B

PARAMETER CONDITIONS TP MAX UNITS
Propagation Detay, High-to-Low Level Vpp = BY 120 250 s
Vpp = 10V 50 100 ns
Vpp = 15V 35 70 ns
Propagation Delay, Low-to-High Level Vop = 5Y 85 50 " ns
Vpp = 10V 40 100 ns
Vpp = 15V 30 0 ns
Transition Time Vpp = 5V 9G G ns
Vo = 10V 5 100 ns
Vpp = 16V 40 80 ns
Average Input Capacitance Any input B 7.5 pF
Power Dissipation Capacity Any Gate 14 pF
al Performance Characteristics
7 P e e
COAu1H ] THagHE
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MIN [MAX
A2 A
70 HA
210 W
700 W
0.05 v
0.05 v
4.95 \
9.95 \
0.8 Vv
1.8 v
1.4 \
2.9 %
1.5 \
3 \
2.4 mA
6.4 mA
-1 . mA
~0.481 mA

pA
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National
Semiconductor

CD&&O'@@@MIQ@@@“@%@@ Dual D

General Description

The CD4013B dual D flip-flop is a monolithic comple-
mentary MOS (CMOS) integrated circuit constructed with
N- and P-channel enhancement mode transistors. Each
flip-flop has independent data, set, reset, and clock
inputs and “Q" and "Q" oulputs. These devices can be
used for shift register applications, and by connecting

“Q" output to the data input, for counter and toggle ap-

Flip-Flop

Fealures

@ Wide supply voltage range

®w High noise immunity
® Lowpower TTL
compatibifity

Applications

30Vio 16V
0.46Vpp {typ)

fan out of 2 driving 74L
or 1 driving 74LS

plications. The logic level present at the “D" input is  ® Aulomotive ® Alarm system
anaforred te 3 sutput durd itive-gol - . . .
tranofgrvcd to the Q ompu,b\tur.mg the poslnwg 9oINg g pata terminals @ Industrial electronics
transition of the clock pulse. Setting or resetting is inde- ) )
pendent of the clock and is accomplished by a high fevel # [nstrumentation 8 Remote metering
on the sel or reset line respectively. ® Medical electronics @ Computers
" B .
~onnection Diagram
Duat-dndine and Flat Package
Vi 02 fiz CLOCK 2  RESET2  DATA2  SET2
14 13 12 11 10 9 g
! A,
FiF FIF
i 2
1 2 4 5 & 7
a1 i CLOCK T RESET1  DATAY SEY Ygg
TOP VIEW
Truth Table
0 R s Q a
0 0 0 0 1
1 0 0 1 0
X 0 0 |« G
X x i 0 0 1
x X 0 1 1 0
% X 1 1 1 1
No change
t = Level change
%x = Don't care case

2EeL0PGO/NEELDYAD
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| H H g Lengmn Byl M
- @ | Absolute Maximum Ratings Recomm DC Electrical Chas
) et -
(= otes 1 and 2 {Note 2} ;
<r (N ) ’ i FARAMETER
. % Vpp de Supply Yoltage 0.5 to +18 Vpe Yiip e Supply Voltage +3 10 +18 Ve .
= Vi Input Voltage -0.5 10 Vpp 0.5 Ve Vin Input Voltage 0t Vpp Ve ViK High Levet input Voltage
= Tg Storags Ternperature Rango -65°C to +180°C T 5 Operating Temperature Range
) Ppy Packags Dissipation 50O mW CDA0T38M ~55°C 10 +125°
o Ty, Lead Temperature (Soldering, 10 saeands) 300°C CD4013BC . ~40°C to +85%¢ |
o
[ . o an oL Low Level Qutput Current
g beC Electrical Charzcteristics 4013M (vote 2)
o — 1
: -55"C 25°C 1257C 4 igm  High Level Output Curren
PARAMETER COMDITIONS N UNITS
\ N AN MinN TYP MAX MiN MAX
N . s % "
inp Quiescent Device Current Vo 8Y 1.4 1.0 30 pA E T fput Current
vpp ¢ 10V 2.0 20 &0 2A
Vi e 18V 4.0 4.6 120 A5 e
Vor  Low Level Output Voltage Hol< 1.0pA Note 1: "Apsolute Maximum R
Vpp 5V 0.05 0.05 0.05 v that !he devices should !78 opera
Vim = 10V 0.05 0.05 conditions for actual qevnce oper:
. bo ) B g.08 pote 20 Vgg = OV uniess otherw
Vpp * 15V 6.05 0.05 0.05 y
VoW High Level Output Voitage ot 1L0pd
Vpp = 5V 4.95 4.95 4.95 v A
Vpp = 10V : 9.95 9.95 9.95 y AC Electrical Cha
Vpp - 15V 14.95 14.95 14 95 y o
R . : P, 3
ViL Low Level nput Voltage Hol<l 1.0pA 1 ARAMETER
’ Vpp ¢ BV, V(o © 0.5V or 4.5V 1.5 15 15 VRN § CLOCK OPERATION
Vpp ¢ 10V, Vg = 1.0V or § OV 3.0 30 30 v e
vpp 7 18V Vo - 1BV or 135V 40 40 4.0 ¢ 3 twni.or  Propagation Delay T
’ . 3 SEER R
Vi High Levet Input Voltage ftpl< 1.OpA
Vpp R BY VG ¢ 05 or 4.6V 35 35 15 . -
Vpp = 10V, Vg = 1.0V or 9.6V 7.0 1.0 7.0 y trHL or  Transition Time
Vpp T 18V, Vg - 1BV ar 13.5V 1.0 10 1o v TLH
Lo Low L evel Qutput Current vpn = 8Y, Vo 04V 064 0.b1 0.88 0.36 mA Mini .
Voo T 10V, Vg~ 0.8V T 1.3 2.26 0.9 mA L. of inmum Cloek Puls
. ‘ VDD ® 16V, Vo = 1BV 42 3.4 8.8 24 mA i
1oH thgh Level Output Tuncis? Voo v BV, Vo 48V -0.64 ~0.51 ~0.88 -0 36 mA R tock Ri
Vop ® 10V, VG T 8.5V 18 a3 e -0.08 A : tpeL. troL Maximum Cloe is
’ Vop = 1BV, Vg = 135V ~4.2 ~34 8.8 ~2.4 mA 1
N input Curient Toupp t 1BV iy OV ~0.1 ~10°® o0 - 1.0 TSN o « A
Vpp 1BV, Vi T 15V 0.1 107° | o 1.0 un k18U Minimum Set-Up

DC Electrical Characteristics 40138C (note 2)

Maximurm Clock Fre

#

~40' ¢ 2570 ; 85°C
PARAMETER . CONDITIONS 1
BN § MAX MIN 1vP MAX MIN | MAX 18]
- [ §ET AND RESET OPERATION
. . Ipp Ouigsce. 4 Device Cunent Vpp e SV 4.0 4.0 30 A P
' vpp 1oy 8.0 8.0 60 WA COPHLIRY Propagation Delay 1

Vpp e 15V 16.0 160 120 A tPLH{S)

Vor - tow Levet Output Voltage Hol< 1.0uA
WH{R} Minimum Set and B

Vop - BY 0.0 0.0% 305 v
Vpp * 10V 0.05 0.06 0.05 v ; WH{S) Pulse Width
: Vpp < 18V ‘ 008 3.05 .08 Vv ‘
B VgH  High Level Output Voliags gl < 1.0A CIN Average Input Capa
P ) VDD - BV 495 4.95 495 y gl
Voo = 10V 9.95 9.95 9.95 v
Vpp = 16V 14.95 14.9% 14,85 v i
Vi, Low Level Input Voltage ol < 1.0uA f
vpp = 8V, Vo ¢ 0.5V or 4.6V 1.5 1.5 1.5 v
Vpp ® 10V Vo 1.0V er 9.0V .0 3.0 30
vpn = 15V, V@ = L5V o1 138V 4.0 4.0 4.0 v




resibasasiis

Conditions

DC Electrical Characteristics ond) cp40138C (Note 2)

+3 10 +15 Voo
0to Vpp Voo

~55°C to +125°C
~40°C to +85°C |

125°¢C
UNITS
i MAX
30 pA
60 uA
120 A
0.05 '
0.06 Y
0.06 \% §
|
35 \%
L) \
9% v
1.6 v
3.0 v
4.0 v
3 ]
3 v
0 ) v
36 mA
] mA
§ mA
16 mA
' mA
mA
- 1.0 HA
1.0 HA
85°C
UNITS
N MAX
30 pE
60 nA
120 uh )
0.09 v
0.08 v
0.05 v
5 v
3 v
35 v
|
i
1.5 \' |

-46°C 25°C 85°C
PARAMETER CONDITIONS UNITS
. MIN MAX N TYP MAX MIN MAX
Vi High Level Input Voltage Hp! < 1.0pA

vpp = BV, Vo= 0.5V or 4BV 35 3.5 ® 35 Vv

Vpp = 10V, Vo = 1.0V or 9.0V 7.0 7.0 7.0 v

Vpp = 15V, Vg © LBV or 135V 1.0 1o . 11.0 v

< oL Low Level Qutput Current Vpp = 8V, Vo =04V 052 0.44 0.88 0.36 mA
vpp = 10V, Vo = 0.5V 1.3 1 2,28 0.9 mA

vpp = 18V, Vo = 1.5V 36 3.0 8.8 2.4 mA

oK High Level Qutjput Current vpp =5V, Vo 4.6V -0.52 ~(.44 ~0.88 ~0.36 mA
vpp = 10V, Vo = 8.5V =13 -1 ~2.25 ~0.9 mA

vpp * 18V, v T 135V -3.6 ~3.0 ~-8.8 -2.4 mA

iy tnput Current Vpp = 18V, Vi = 0V ~0.3 107 5103 ~1.0 A
VPO F 18V, Vi * 15V 0.3 10°] 03 1.0 b

S

Note 1: '‘Absolute Maximum Ratings’” are those values beyond which the safety of the device cannot be guaranteed, they are not meant to impty
that the Cevices should be operated at these limits, The table of “Recommended Operating Conditions” and “"Electrical Characteristics” provides

- conditions for actual device operation.

Nota 20 Vgg = OV unless otherwise specified.

I AC Flectrical Q?‘Bﬂf&i@ﬁ@ﬁ&ﬁ(}ﬁ Ta = 26°C, Cp = 50pF, RLxEOC k, unless otherwise noted

PARAMETER { ' CONDITIONS N L TYP MAX UNITS

CLOCK OPERATION )
tpHL. of Propagation Delay Time Vpp = 8Y . 200 350 ns,
PLH . Vpp = 10V 80 160 Lo
vpp = 15V T 65 120 ns
ML, Of Transition Time Vpp =5V 100 200 ns
ITLH Vpp = 10V 50 100 ns
Vpp = 16V 40 80 ns
WL, or Minimmar: Clock Pulse Width Vpp = 8V 100 200 ns
tWH . Vpp = 10V 49 a0 s
: vpp = 16V a2 . 65 ns
tREL tFCL Maximum Clock Rise antd Fall Time Vop = 8V + 15 s
Voo = 10V 10 s
vpp = 15V 5 us
5y Minimurn Set-Up Time Vpp = 5V 20 40 ns
Vpp = 10V i) 30 ns
Vpp = 16V 12 26 ns
for Maximum Clock Frequency Vpp = BV 2.5 & MHz
) vpp = 10V 6.2 125 Mz
vop = 15V 7.4 15.5 MHz

SET AND RESET OPERATION

tPHL{R) Propagation Delay Time Vpp = 5V 150 300 ns
PLHIS) Vip = 10V 65 130 ns
Vpp = 16V 45 90 ns
WH(R). Minimum Set and Reset Voo =5V 90 180 s
SWHIS) Pulse Width Vpp = 10V 40 80 ns
Vpp e 16Y s 25 50 ns
CinN Average Input Capacitance Any input 5 7.5 pF

08£L0vQO/INEELtYald
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Absolute Maxin

© . : .
] | Voltage at Any Pin {h
2 National | Jotageat /
prd < m? | Operating Temperatul
< Semiconguc | CDA030M
(o) | CD4030C
£ vy B e 1
/ s p jio B 1N | Storage Temperature |
- £ | CD4030M/CD4A030C Quad EXCLUSIVE £ | ge Tempera
o . | Package Dissipation
;é | Operating Vpp Range
; " ! Lead Te :
3 General D@mnpimﬂ Tedi opcil topr = oLy = 401S (typ.) f ) mperature (So
bl . 5 um speod ~ e .
EXCLUSIVE-OR gates are monolithic complemen S ation a1 G = 15pF, 10V supply - DC Electrical Ct
ihe Y MO3) integrated circuits constructed with operation ‘ ; 0,45 Vo (typ ) | ’
PO (:A?Dsclfw(;nne!o enhancement mode transistors. Al @ High noiss immunity a
ir\:wputs are protected against static discharge with diodes Applications | PARAMETER
to Vgp and Vss. ¥ Autorolive ' # indusiral controls ‘
. - % Remoie metering H
zia ferminals % Remoie me I Quiescent Device \
§ B Data i S TEL 3 {
Fe?m!’@ range 3.0Vio 18V 2 instrumentation B Conputers | Current iy v
B Wide supply voltage range 100nW {typ.}. - % Medical electronics i Quiescent Device Dissi- v
B Lowpower : pation Package {Py Y
Quiput Voltage Low v
Sﬁheﬁ‘aﬁc Biagram tevel (V) v
Output Voltage High Vv
Level (Vo) \%
Noise fmmunity \
. (Al tnputsh (Vg ) v,
Nose Immunity Vi
(Al InputsHiV ) V¢
GQutput Drive Current Yy
N-Channet {5 N} A
Output Drive Current Ve
p-Channel {15 P} Ve
input Current {1} vy

DC Electrical Cha

PARAMETER
e Quiescent Device Vi
Current {1, } Vit
Quiescent Device Digsi- Vor
pation Package (P} Ve
P foe g
Connection an.sram Qutput Voltage Low Yor
Level (Vg ) Voc
Yo : ‘ Output Vojtage High Voo
i”‘ i 1 lﬁ L tevel Vap) Yoo
L'lﬁ Noise Immunity Voo
A IRputs Y ) Voo
Noise Immunity Voo
AN Eputs) (Vg ) Voo
: £ Output Drive Current Vo
N-Channel (1 N) Vi
. Qutput Drive Current Voo
[_TIQG 1 . pChannel (1,P) Voo
5 i ’
!\ I? e ¢ ‘5 I { input Current (1) Vs (
Viy e
: % tote 11 This device should no
ToPVIEW .

jamage.




pum = 40ns (typ.)
5pF, 10V supply
0.45Veg (typ.)

controls
1etering
k)

CD4030M
Ch403ocC

Absotute Maximum Ratings

Voltage at Any Pin {Note 1)
Operating Temperature Range

Storage Temperature Range
Package Dissipation

Operating Vi Range

Vgs ~ 0.3V to Vgg + 18,6V

v

~55°C to +125°C
-40°C 1o +85°C
~68°C to +150°C

500 mW

gs t 3.0V to VSS + 15V

Lead Temperature {Soldering, 10 seconds) 300°C
0C Electrical Characteristics coaosom
LIMITS
PARAMETER CONDITIONS -55°C 25°¢ 125°¢C UNITS
MIN L TYP | MAX | MIN ] TYP | MAX | MIN | TYP | MAX
Guiescent Device Vap © 5.0V 05 Q.0051 05 30 HA
Current {1} Voo = 10V - 1.0 0.01 10 80 sA
Quiescent Device Dissi- Voo = 6.0V 25 0.026} 2% ! 160 uw
patton Package (Pgy) Vpop = 10V 10 0.1 10 600 HW
Dutput Voliage Low Viyp = 5.0V 0.05 0 0.08 0.06 \%
Level (Vg } Voo = 10V 0.05 ) 0.08 005 v
Quiput Voltage High Yoo = 5.0V 4.95 495} 6.0 496 v
Level (V) Vop = 10V 9.95 995 | 10 9.95 v
Notse Immunity Vop = 5.0V 1.5 vyl 228 1.4 9
(AR inputs) (V) Voo = 10V 30 30 45 2.9 v
Moise Fmmunity Vo ® 5.0V 1.4 1.5 2.25 1.5 \
TAI nputs Y gy ) Vo = 10V 2.9 3.0 45 3.0 v
Output Drive Current Voo * 5.0V 0.75 0.6 1.2 0.45 mA
N-Channel (15N} Vpp = 10V 1.5 1.2 2.4 0.9 mA
Output Drive Current Vop ¥ 5.0V -0.45 -0.3 -0.6 ~0.21 mA
P-Channel (15 P) Vpp = 10V -0.95° -0.65 | -1.3 ~0.45 mA
loput Current {1,} Vi T OVor V= Vg ) 16 BA
DC Electrical Characteristics cososoc :
LIMITS
PARAMETER CONDATIONS ~40°C ) 25°¢ 85°C UNITS

) MiN TYP MAX | MiN TVE - MAX MIN TYP A
Quiescent Device Vo =50V 5.0 Q.05 { 50 70 HA
Catrent {1} Voo = 10V 16 G 10 140 HA
Quiescent frevice Dissic Vipp © 5.0V 25 0251 25 350 uW
fation Package Py, ) Vpp = 10V 100 1.0 100 1,400 W
Output Voltage Low Voo ¢.08 0 Q.04 0.05 9
Level Vg, ) Voo - 0.05 0 0.05 0.05 v
Output Voltage High Vpp = 5.0V 495" 4.95 5.0 4.95 \
Level (V1) Voo = 10V 0% 995 | 10 9.95 v
Notse Immurity Voo = 5.0V 5 1.5 726 14 \
TN Trputs} Y e ) Ve 10V 30 3.0 45 29 v
Noise mmunity Vop = 5.0V 1.5 2.25 15 \
A InputshV pge) Vop * 10V 3.0 4.5 3.0 v
Outpur Dove Current Vop = 5.0 ! 0.3 12 025 mA
N-Channel {ip Nj Vo = 10V . 0.6 2.4 05 mA
Qutput Drive Current Vi ¥ 5.0V 015 | 0.6 0.12 mA

| PChannel [ty P) Voo = 10V -0.32 |-1.3 .75 mA

Input Current () V, =0V oV, = Vg 10 pA

damage.

Note 1: This device sh

ould not be connected W circuits with power on becausé high transient voltages may cause permanent
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CD4036...CD4030C. |

AC Electrical Characteristics cososom

LIMITS
PARAMETER CONDITIONS URITS
TN TYP MIAX

Propagation Delay Time {tpy ) Vpp = 5.0V 100 200 ns

Vpp = 10V 44 100 ns

Propagation Defay Time {tpy i} Vpp = 5.0V 100 200 ns

' Voo = 10V 40, 100 ns

Transition Time High to Low Vpp = 5.0V 70 150 ns

Level {try) Vpp = 10V 25 75 ns

Transition Time Low to High Vpp = 5.0V 20 150 ns

Level {tyq ) Vpp = 10V 30 75 ns

Input Capacitance {Cy} V, =0V orVy = Vpp 5.0 ofF
AC Electrical Characteristics cososoc

. LAMITS
PARAMETER CONDITIONS UNITS
VI TYP MAX

Propagation Delay Time (tpy) Vpp = 5.0V 100 300 ns

Vpp = 10V 40 160 ns

Propagation Delay Time {tp ) Vpp = 5.0V 100 300 ns

VDD =10V 40 150 ns

Transition Time High to Low Vpp = 5.0V 70 300 ng

Level {tyyy ) Vpp = 10V 25 150 ns

Transition Time Low to Migh Vop © 5.0V 80 300 ns

Level (tTLH) VDD = 10V 30 150 ns

tnput Capacitance {Cy) Vy=0VorV, =VYpp 50 pf

Truth Tabhie (ror One of Four identical Gates)

A B J
0 0
K 1
0 1 i
1 1 0

Where: 1" = High Level
0" = Low Level

CD4031BI

General Des

The CD4031BMICE
tary MOS (CMOS), ¢
data inputs, DATA |
CONTROL input a
{when MODE CON’
LATE input (when i
the setup and hol
the first stage of th
each positive trans

Data output is ava

The CLOCK input «
buffered, and prese
tance. However, a {
been provided to al
transition time requ

Logic and Co

(18}
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oDE
CONTROL "T"‘D
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WX UNITS
10 ns
0 ns
10 ns
0 : ns
5 ns
10 ns
4] ns
10 ns
| ns
0 ns
10 ns
! ns
10 ns
0 ns
! ns
0 nsg
5 ns
0 ns
MHz
Mz
MHz
s
Hs
us

ropagation delay

National
Semiconductor

CDA034BM/CDA034BC 8-State TRI-STATE® Bidirectional
Parallel/Serial Input/Output Bus Register

General Deseriptic

The CD4034BM/CD4034BC is an 8-bit CMOS static shift
register with two parallel bidirectional data ports (A and
B) which, when combined wilh serial shifting operations,
can be used to (1) bidirectionally transfer parallel data
between two buses, (2} convert serial data to parallel form
and direct them to either ot two buses, (3) store (recircu-
late) paratlel data, or (4) accept parailel data from either
of two buses and convert them to serial form. These
operations are controlled by five control inputs:

A ENABLE (AE): “A" data port is enabled only when
AE'is at fogical "1 This allows the use of a common
bus for multiple packages.
A-BUS-TO-B-BUS/IB-BUS.TO-A-BUS (A/B): This input
controls the direction of data flow. When at fogical 17,
data flows from port Ato B (A is input, B is output).
When at logical “07, the data flow direction is re-
versed.

ASYNCHRONODUSISYNCHRONOUS (A/S): When AIS
is at logical "'0", data transfer occurs at positive
transition of the CLOCK. When AfS is at logical 1",
data transfer is independent of the CLOCK for paraliel
operation. In serial mode, AIS input is internally dis:
abled such that operation is always synchronous.
{Asynchronous serial operation is notl possible))
PARALLELISERIAL (PIS) A logical “1" PIS input
allows data transfer into the registers via A or B port
(synchronous if AIS =logical "0”, asynchronous if AIS
= logical “1"). A logical “0" PIS allows serial data to
transfer into the register synchronously with the posi-
tive transition of the CLOCK, independent of the A/S
input.

CLOCK: Singte phase, enabled only in synchronous
mode. (Either PIS = fogical “1" and A/S = logical 0"
“or PIS = {ogical 0"

All register stages are D-type master-siave flip-flopa with
separate master and slave clock inputs generated inter-
natly to allow synchronous or asynchronous daia trans:
fer from master to slave. Lo

All inputs are protected against damage due to static
discharge by diode clamps to Vpp and Vgg:
Features

@ Wide supply voltage range
@ High noise immunity

3.0t0 18V
0.45Vpp (typ.)
B [owpower TTL fan ouinf 2 drivin
compalibility Carairiving

& RCA CD4034B second source

7 5

Applications

# Parallel Input/Parallel Gutput

Paraliel Input/Serial Qutput

Serial Input/Parallel Output

Serial Input/Serial Cutput register

Shift right/shift feft register

Shift right/shift left with paraliel loading
Address register

Buffer register

Bus system register with enable parallel lines at
bus side

B B B N OB

Double bus register system

Up-down Johnson or ring counter

Pseudo-random code generators

Sample and hold register (storge, counting, dispiay)
8 Freguency and phase comparator

B 8 B

q 74l

Connection Diagram

Voo Af AT G BS

ENEN N ENE

A4 A3 A2 At CLUTK  A/S s

o fo for fue fuo fu [

§1 l‘z gz i4 [5 ‘s l7 [a Ia lm ln ‘12

B8 27 B6 85 B4

83 82 81 AE  SERIAL  A/8 Vss
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CD4034BM/CD4034BC

Absolute Maximum Ratings
(Notes 1 and 2)

Vpp DC Supply Voltage

~0.5Vpeto+18Vpe

>4

@

Recommended Operating Conditions

{Note 2)
Vop DC Supply Voltage

+3 Vpgto +15Vpe

Vin  Input Voltage -0.5Vpeto Vpp + 0.5 Ve Vin  Input Voltage OVpeto Vpp Voo
Tg  Storage Temperature Range -65°C to +150°C Ta Operating Temperature Range . R
Py Package Dissipation 500 mW CD40£§4BM -55 Q 1o +125UC
Ty, Lead Temperature 300°C Ci4034RC ~40°C 10 485°C
(Soldering, 10 seconds)
DC Electrical Characteristics cpsosem (Note 2y
PARAMETER CONDITIONS 5574 12570 25 By
3 ON NITS
Min MAX | MIN TYP MaX | MIN MAX o
lop  Cuiescent Device Current | Vpp =56V 5 G 150 uh
> 10.V i 10 300 HA
16V 20 20 600 A
VoL Low Level Output Voltage | Vpp = 5V 0.05 0.05 0.05 v
10V 0.05 .08 0.06 v
= 15V 0.05 0.05 0.05 v
Vou High Level Qutput Voltage | Vipp = 5V 4.95 4.95 4.98 v
© Vpp =10V 9.95 8.95 9.95 v
Vpp = 16V 14.95 14.95 14.95 v
Vi Low Level input Voltage |[Vpp =BV, Vg=05Vorésv 1.5 1.5 1.5 v
Vpp = 10V, Vg = 1.0V or 9.0V 3.0 3.0 3.0 y
Vpp = 18V, Vo=15Vor 136V 4.0 4.0 4.0 Y
Vi High Level Input Voltage |Vpp =5V, Vo=05Vordsy | 35 | 35 35 v
Voo =10V, Vg=10Vor 8.0V | 7.0 7.0 7.0 v
Vop = 16V, Vg = 1.5Vor 135V ] 11.0 110 1.0 v
for  Low Level Qutput Current | Vpp = 8V, V=04V 0.64 0.51 0.38 mA
Vpp = 10V, Vo =05V 1.6 1.3 0.9 mA
Vop = 15V, Vg = 1.5V 4.2 2.4 2.4 mA
low High Levet Qutput Current Vpp=56Y, Vo=48V ~0.64 ~-0,61 -0.36 mA
VDD": 10V,Vo:9.5\/ -1.6 -1.3 . ~-0.9 mA
Vpp = 15V, Vg = 13.5V ~4.2 -3.4 ~2.4 mA
iy Input Current Vpp =18V, Viy=0V -0.1 ~-0.1 -10'8 ~1.0 A
Vpp = 16V, Viy = 15V 0.1 105 | 01 1.0 LA
Tri-State Léakage Current [Vpp =15V, V=0V -0.1 -0.1 -108 -1.0
loz Vpp = 16V, Vg = 18V 0.1 o105 101 1.0

Note 1: "Absolute Maximum Ratings’

“Oporating Tempaorature Range’’ they

Characteristics'” provides conditions for attusl

arg tho
(el

o operation.,

Note 2: Vgg = OV unless otherwise specitied.

Légﬁc: Diagram

SEL{X?; [ DATA BUS A
At Az Al Ad Ab Al LY AB
AJB = '
. CONTROL
L s IS B-BIT REGISTER
s J'“ ‘->

82 83 84 85 a8 87
DATABUS R

B8

valugs beyond which the safety of the device cannot be guaranteed. Except for
to imply that the devices should be operated at these limits. The table of &

rGteical

PARAMETER

Vi

i lou

o

i

s ‘1”” Quisscent Devics Curron
VoL Low L‘uveI Output Voltag
Van High Level Qutput Volta
L.ow Level Input Voltage
Vin - High Level Input Voltage
Low Level Qutput Current
High Level Output Current

Input Current

Tri-State Leskage Current

NZ

AC Electrical Cha

PARAME

torL, tPH
PHL LK

tpkze Lz

tpzr toze

CruL, YT
foL

twLe twi

Propagation |
Synchronous
Data Input, E
Qutput

Propagation [
AB) Asynchr
fnput, BIA) P

Propagation €
or At to High
Outputs or fre
Impedance St
Propagation D
or AE to Logh
State at A Qui
Logical 1" or
B Outputs

Qutput Transi

Maximurn Cloc

Minimurm Cloc
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ating Conditions

3 Vpeto +15Vpe
OVpe to Vop Ve
nge

~BB°C 10 +126°C
~40°C 1o +85°C

150 HA

300 HA

600 WA

5 0.06 Vv

5 0.05 v

5 0.05 vV

4.95 \%

9.95 \%

14.95 A

I Y

3.0 v

4.0 v

3.5 v

7.0 \%

11.0 v
0.36 mA |
0.9 mA

2.4 mA
0.5 mA
1-0.9 mA
-2.4 mA 1
-1.0 A
1.0

# guaranteed. Except for

s, The table of *"Electrical

PARAMETER CONDITIONS -40°C 25°C 185°¢ UNITS
" ’ h MIN | MAX | MIN | TYP | MAX | MIN | MAX
Quiescent Device Current vDD =5V 20 20 150 MA
Vi = 10V 40 40 300 A
Vpp = 16V 80 80 600 uh
a1 Low Level Qutput Voltage Vop =5V 0.05 0.05 0.0% v
) Vop = 10V 0.0% 0.05 0.05 v
Vo © 158V 0.05 0.06 0.06 v
fou High Level Output Voltage| Vg = 5V 4.95 4.95 4.95 \Y%
Vpp =10V 9.95 9.95 9.95 \
Vpp = 15V 14,05 14.95 . 14.95 v
it Low Level Input Voltage Vpp =5V, Vo= 05Vordhv 1.5 1.5 1.5 \
Vop = 10V, Vg = 1.0V or 9.0V 3. 3.0 3.0 %
Vpp = 15V, Vg = 1.5V or 135V 4.0 4.0 4.0 v
Y High Level Input Voltage [Vpp =5V, Vo=05Vord5svV | 35 35 3.8 v
Yop = 10V, Vo= 1.0Vor 90V | 7.0 7.0 7.0 v
Vpp = 15V, Vg = 1.5V or 13.5V] 11.0 11.0 11.0 v,
Slou Low Level Quiput Current| Vpp =5V, Vg =04V 0.52 0.44 0.38 mA
Vpp = 10V, Vg = 0.5V 1.3 i 0.9 mA
Vpp = 16V, Vg = 1.5V 3.6 3.0 2.4 mA
‘o1 High Level Output Current| Vpp =5V, Vo=4.6V -0.62 ~0.44 -0.36 mA
Vop = 10V, Vg = 9.5V -13 “1.1 ~0.9 mA
Vpp = 15V, Vg = 13.6V -3.6 -3.0 -2.4 mA
i Irput Current Vop = AI‘SV, Vin =0V ~-0.3 ~0.3 -10°8 ~1.0 . uA
Vpp = 15V, Vg = 16V 0.3 108 1 03 1.0 uh
[ri-State Leakage Current | Vpp © 15V, Vg » 0V ~0.3 ~0.3 ~108 -1.0 HA
W«QL{‘W Vpp = 16Y, Vg = 15V 0.3 105 0.3 1.0 1A
AC Electrical Characteristics T, =25°c, C_=50pF, R, =200k, nput t, =t = 2003,
unless otherwise specified
PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
tpriL. tpip Propagation Delay Time, A(B) Vop =5V 280 1 700 ns
Synchronous Parallel Data or Serial | v = 10V 120 | 270 ns
Data input, B{A] Parallel Data Vop = 15V a5 190 e
Cutput
tpry, tpoy Propagation Delay Time, A(B) Vpp = 5V 280 ¢ 700 s
A(B} Asynchronous Paratlel Data Vop = 10V 120 | 270 0
fnput, BLA) Paralle) Data Output: VD() - 15V 85 190 s
teyyz, tpry  Propagation Delay Time from A/B Vipp =6V, R = 1.0KQ 95 220 ng
or AE to High Impedance State at A Vpp = 10V, R = 1.0K§2 60 130 ns
Outputs or f\rom ALE m High Vpp = 15V, R = 1.OKS 45 100 ns
tmpedance State at 2 Outputs - - )
tezu. tpze Propagation Delay Tune rom A/8 Vpp = BV, R = 1.OKQ 180 | 480 ns
or AE to Logical 1" or Logical "0 Vop = 10V, B = 1.0KQ 75 160 ns
State at A Outputs or from A/B 1o Vip = 16 \/"R T 0K . 140 ns
Logical “1” or Logical "0” State ar | 0B~ Y. BLT & >
B Qutputs
Uit Output Transition Time Vip = 5V 100 | 200 ns
VDU =10V 50 100 ns
Dy = 16V 40 | 80 ns
(e Maxirmuim Glock Input Frequency Vi =5V 2 4 Mtz
\/1)() =10V 5 10 MHz
Vpp = 15V 7 14 MHz
Wi, Wi Minimum Clock Pulse Width Von = bV 125 | 250 ns
Vop = 10V 50 | 100 ns
\/[)D = 15V 35 70 ns
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CDA4034BM/CD4034BC

Applications

Vo von
P R RARN]
| vy
AL S I
A~P{‘x}¥m%u APARALLEL
SERIAL AT ATA
DATA Frmencrinnscet G st .
Vpa
VO alemesmses AJB B e Y
040348 T CD40348
AfS AlS
et o e BPARALLEL
B»PADF}\ATLALH . DATA
IS e e, [ R UIA———.
SERIAL 1 SERIAL
DATA % UATA
3
PIS
AlS
oL
16-Bit parallel in/parallet out,parafiel in/
serial out, seriat in/paralief out, seriat in/
seriat out register.
v ENABLE
S — P
“A"%Aﬂl;t!,ﬁl R %AQ'AI‘LKEL
SERIAL yoo. AT AT
paTA B S &l
ey A/ AlB
£040348 £040348
igerd A3 r—w«hr AlS
i — gk motind 0L
s ) YR PARALLEL s VB PARALLEL
. BATA DATA
pg [
SERLAL SERIAL
DATA DATA
¥ o i

AR

i

e

16-Bit serial in/gated parallel out register.

S

L

vob

vop
AR - A BATA
-
e L]
£O40348
r"'-'" AlS
9 e 1Y
ps ot e BOATA D e

auTRyT

Frequency and Phase Comparator

Applications cont

NIRRT
S
I T
SN

QUTPUT,  sommormmomnmisimarsmsimsirscomsisi

.«nxum T L

PWIEN 11712, 1 1S PROPC

SHIFT LEFT QUTPUT

==

SHIFT LEFT/ e
SHIFT RIGHT

L

“A”ENABLE

SHIFT RIGHT s
WPUT =
REG. 1
046340 ™
CLOTK

AJSPARALLEL
ENTRY

iy

Yoo

A C“High' (“Low') on
allows serial data on th
tnput) to enter the re
of the clock signal. A "
disables the A" paralle
and enables the "A" ¢

*Shift teft input must be dis




SLRIAL
DATA

.

s i ) -
P REG. 3 oS AEG. 4
£DA03AB . £045348
Yun e L Vi emmnad 31§
= [18 et O,
AIB S tommnon B PARALLEL DATA e g A ) st B PARALLEL DATA e g
Pttt it Pttt
UEI B b

A “High' {“Low”) on the Shift Left/Shift Right input
allows serial data on the Shife Left-input (Shift Right
Input} to enter the register on’ the positive transition
of the clock signal. A “high’’ on the A" €nable Input
disables the “A’" parallet data tines on Registers 1 and 2
and enables the A" data lines on Registers 3 and 4

*Shift feft input must be disabled during paraliel eniry.,

Shifi Right/Shift Left with Parallet tnputs

and allows parallel data into Registers 1 and 2, Qther
logic scheres miay be used in place of registers 3 and 4
for paralle! loading.

When paraliel inputs are not used Registers 3 and'4 and
associated logic are not required.

9]
Applications conta) | o
(=]
[4¥]
. >
B ¥ e e e o
. =
L I VI T T O e T i S
: w)
. £
CLOCK woon - _— v - _— . &
LUy Ui iU L g @
: -+ " . - e
w2 orwes o e merynaTAN m
R NI o
PI3 e
- ] O et
L L L
ot =it {2 .»!4 fy=12° B e fy - 2 »a»i
TWHEN §1°12, 1, 1S PROPORTIONAL TO THE PHASE OF 1y WiTH RESPECT 10 i
SHIFT LEFT OUTPUT
WO @
[
SHIFT LEFT/ 32 e S PARRLLEL DATA =] - mmarmone 600 PARALLEL DATA  woeentl
SHIFT RIGHT SHIPT BIGHT
p—— ouTPUT )
SHIET RigHT s AlE [ AE '
INPUT = sl sl s
S— p/s o2
AEG. § it REG.
co404s ol S E 34
Al AlS
CLOCK ol oL
At 1 AR 1
SHUFY LEFT*
ASPARALLEL hd &k fod Ed $d ] .L}-J od gd - ok Gd &g BUT
ENTRY = ArS
L
L AE
ME § e pPARALLEL DATA = § AE Lo G ARALLEL PATA < 8
_HW}‘ s J:--mw-- N
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CD4034BM/

e

s

o

0 ) Q0 ¢ Pardiled B Sy UnIonaus Paiaden Satd e Tdail s ot RSN
: o} 1 i Parallel | B Asynchronous Parallel data inputs, A-Paraltel data outputs disabled.

] 1 1 G parallel | A-Parallel data inputs disabled, 8-Paraliel data outputs, synchronous data recirculation.
o o} i 1 1 Earallel | A-Parallel data inputs disabled, B -Parallel data outputs, asynchronous data recirculation,

) 1 0 0 X Serial Synchronaus Serial data input, A-Parallel data output, )

1 0 1 Senal Synchronous tiurn')l»(!znn input, B-Paraltel data otput,

i 1 8] 0 Parallel | & Synchronous Paratiel data m|>.llxt,«/l\‘—P; ol ol T OuipuL

1 o1 4] 1 Paraliel | B Asynchronous Parallel data input, /\.P;HQHM daty nuyz;mi ‘

1 1 1 0 Paralle! AVSynchronous Parallel data input, 8 Pafgtl«:f,ri;st;» ou ',,xu-i_ v

1 1 1 1 Paraltel | A Asynchronous Parallel data input, B Paraite) ri‘:xta Gutpt

X = Don't Care

*por synchronous operation {(serial rode or when A& = 0in paraliel mode), outputy

channg state at positive transition of the clock.

RN SRR

Shift Hegis

General Deso

The CD40358 4-bit p
is a monfithic compt
circuit constructed w
mode transistors. Thi
serial register having
inputs to each stage
via JK logic. Register
serial ‘D" Hip-flop o
the serial mode {par¢

Paraliel entry via the
permitted only when

Inthe parallel or seri
on positive clock tra

When the true/lcomp
contents of the regis
minals. When the tru
outpuls are the comy
The truefcomplemen:
with respect to the ¢

JK input logic is provi
minimize logic requir
sequence-generatior
nected together, the’
An asynchronous co
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The CD40BOB consists of six inverter circuils and is
manufactured using complementary MOS (CMOS) 10

achieve wide power supply operating range, fow power
munity, and symmetric con-

sonsumption, high noise im
trolted rise and fall times.

This device i8 intended for all general purpose inverier
applications where the special characteristics. of the
MM74C301, MMT74C903, MM74C907, and CDA049A Hex it
verter/Buffers are not required. in those applications re-
quiring targer noise immunity the MM74G14 or MM74C914

Hex Schmitt Trigger is suggested.

B Vg

Py

AC Tesi Circuits and

: vin QWD&MMF) gyt
! ey < S0wF

©

(o]

[1e]

[

=3

Q

Q

% CDA4069MICDA0EIC Inverter Circuiis
g g

8 | General Description

All inpuls are protected from damage due to siatic dis-
charge by diode clampa 10 Vpp and Vss.

Fealures

" Widesupp&y voltage range 3.0Vio 15V

0.45Vpp lyp.

tan out of 2 driving 74L
or 1 driving 74LS

# High noise nunity

@ Lowpower TTL
compatibitity
w Equivalent to MMBAC04 MMT4C04

Lf. iis iﬂ . %" _%‘f’ SO IR .

IS S———

~
po—
w
I
ES
w
o
P,
~

vs§

TOP YIEW

Switching Time Waveforms

INPUY

- ipL Y

T

essmmmanrain

Voo 5%
ouTPuT

Vgg
= BT HL

feag= 2Bas

- Ahsolute Maxim

iNotes 1 and 2}

vpp de Supply Voltage

Yy Input Voltage

g Storage Temperature Range
#y Package Dissipation

¢y Lead Temperature {Soidert

ol Eiectrical Ch;

’ cn4068M  (Note 2}

PARAMETER

" (0] Quigscent Device Curre

YOL Low Level Cutput Vol

¥on  High t.evel Output Vo!
jir,  Low Level Input Volta

i High Level Input Volta

ol Low Level Qutput Curr
fH High Level Cutput Curr

i tnput Current




amagé due to static dis-

and \/35.

30Vio 15V
0.45Vpp typ.

fan out of 2 driving 74L.
or 1driving 74L8

74C04

ge

Vs§

Hotes 1 and 2)

00 de Supply Voltage

N Input Voltage

?5St0|'age Temperature Range
‘0 Package Dissipation

Absolute Maximum Ratings

0.6 to t18 Ve
~0.510Vpp +0.5 Ve
~65°C to +150°C

Recommended Operating Conditions

(Note 2)

Vi de Supply Vo!}agc
Vin Input Voltage .
Ta Operating Temperature Range

31018 Vpe
0t Vpp Vpo

! 500 mW CDA0BIM : ~58°C 10 +126°C
L Lead Terperature {Soldering, 10 seconds) 300°C _ CDhaoeac ~40°C to +85°C
0C Electrical Characteristics
ID4069M  (Note 2)
~B5°C 25°C 125°C
PARAMETER CONDITIONS - - UNITS
- MIN MAX BN TYR MAX MIN MAX
B0 Quiescent Device Current vpp = bY 0.25 0.25 7.5 MA
vop = 10V 6.5 0.5 16 uA
Vopp = 15V 1.0 1.0 30 HA
DL Low Level Output Voltage ftol< 1un
VDD = 5V 0.05 0 0.05 0 v
Vpp = 10V 0.05 0 0.05 \
Vpp = 16V ‘0.05 G.05 0 \Y
O High Level Qutput Voltage ligph<ua
Vpp = Y 4.95 495 |6 4.85 v
Vpo = 10V 9.95 995 | 10 9.95 v
Vpp = 15V 14.85 14.95] 15 14.95 v
TL Low Level Input Voltage ltgh< 1uA
Vpp =5V, Vg =45V 05 15 1.5 v
Vpp = 10V, Vg = 8V 3.0 1 oao 30 v
Vpp =15V, Vg = 13.5V 4.0 .| 40 4.0 Y
‘i High Level Input Voltage ol < 1uA "
‘ Vpp =5V, Vo =05V 3.5 35 v
Vpp =10V, Vg = 1v 7.0 7.0 ) v
Vpp = 15V, Vg = 1.6V 1.0 1.0 v
U Low Level Qutput Current Vpp =5V, Vo =04V 0.84 0.88 0.36 mA
Vpp = 10V, Vi = 0.6V 1.6 2.25 09 mA
Vpp = 18V, Vo = 1.5V 4.2 8.8 2.4 mA
4 High Level Output Current Vpp = 5V, Vo= 4.6V ~0.64 ~0.51 1-088 ~0.36 mA
Vpp = 10V, Vo= 95Y [ -1.6 ~13 | -2.25 ~0.9 A
Vpp = 18V, Vo = 138V [~4.2 ~3.4 -8.8 -~2.4 mA
% Input Current Vpp = 15V, Vi = 0V ~0.10 -1075 ] -0.10 -1.0 UA
Vpp = 15V, Vi = 15Y 0.16 10751 0.10 1.0 uA
M\_ -
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PARAMETER

ipp Quiescent Device Current

CD4069M/CD408ST

Vo, Low Level Qutput Voltage
| Vo High Level Qutput Voltage
l vy, Low Level Input Voltage
!
|

Vi High Level Input Voltage
| foL  Low Level Output Current
% ¢
b foM Levat Output Current

UN input‘ Current

‘ PARAMETER CONDITIONS
| e USRS S O
| tppp or tPLH propagation Delay Time From Vpp =5V
1 tnput To Qutput Ypp = 10V
Vpp = 15V 50
: 1, or LM Transition Time Voo = BV ; 1] 150 ;
Vpp = 10V 50 100
B} Vpp = 18V 40 80
CiN Average Input Capacitance Any Gate 6 7.5 P
Cep power Dissipation Capacitance Any Gate (Note 3) l 12 :
Hote 1: “Absolute Maximum Ratings” are those values beyond which the safety of the device cannol be guarantead. They are not meant toi

conditions for actual cevice operation.

Note 3:
application note-~AN-90.

- AC Electrical Characteristics Ty=25°C, G =50pF Ru= 200k, t, and t € 2008,

that the devices should be operated at these timits. The table of “ecommended Operating Conditions’ and “Electrical Characteristics” prog

Note 2: Vgg = OV unless otherwise specified.
en determines the no joad ac power consemption of any CMOS device. For complete explanation, see 54C[74C Famity Characte

b et A AT

DC Electrical Characteristics cp4069C (Note 2)

Vpp © BV

vpp = 10V

Vpp = 15V

o< 1uA

Vpp = 8Y 0.05 | o 0.05
vpp = 10V 0.05 0.0%
Vpp = 15V 0.05 0.05
ol < 1A

vpp = 5V

Vpp = 10V

Vo = 15V

ol < TuA

1.5
30
4.0

Vvpp =58V, Vo© 4.5V
vop = 10V, Vo = :AY
vpp = 18V, Vo~ 135V
ol < 1A

vpp =5V, Vo= 0.6V
vpp = 10V, Ve Y
Vpp = 1BV, Vo 1.5v
Vpp =5V, VO~ 0.4V
Vpp ® 10V, VO = 0.5V
vpp = 16V, VO = 1.5V

Voo ® 5V, Vg = 4.6V
vpp = 10V, VO © 9.5V
vpp = 16V, Vo = 13

Vpp = 16V, VIN ® ov
Vpp = 18V, VINF 15V

Typical Perf

CGate Transfer C

15
vpp =
19
5
- IR
5 e
oh
LY v
i
-
[

unless otherwise specified




Transfer Characteristics

1, see B4C/74C Family Characterist®

85°C
MAX MIN MAX
1.0 7.5
2.0 15
4(‘ 30
0.05 0.05
0.08 0.05
0.08 0.05
4.95
9,95
1495
1.5 1.5
3.0 30
4.0 4.0
3.5
7.0
110
0.36
0.9
2.4
-0.36
~2.4
~0.30 ~1.0
0.30 1.0
: 20ns,
TYP fAAX
50 90
30 60
25 50
80 150
50 100
40 80
8 7.5
12
ranteef iy are not meant to Unps
d “Eleck.....i Characteristics” proviee:

Typical Performance Characteristics

Power Dissipation vs Frequency
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CD4071BM/CD4071BC
CD4081BM/CD4081BC

b
i

{
i

—

National

CDA071BMICDA07T1BC @uaﬁ 2 Anput

B Series Gate .
CM@@‘@MICM@ME& ﬁ%ua@:ﬁ 2Input AND Buffered

B Series Gate

General Description Features

These quad gates are monolithic complementary MOS  ® Low power TTt.
(CMOS) integrated circtits consructed with N- and P- compatibiiity
channel enhancement mode transistors .They have equal B BV-10-15V parametric ratings
source and sink current capabilities and conform to . : o
8 Symmetrical output characteristics

standard B series output drive. The devices alsc have
puffered outputs which improve transfer characteristics  # Maximur input !eakaqe 1k at 15V over full tempera-
ture range

by providing very high gain.
All inputs protectpd against static discharge with diodes
QO VDD and V

fan out of 2 driving 74L.
or 1 driving 74L.5

Schematic and Connection &@{gm 15

Vou

cDa0718
Gual-tn-Ling and Flat Package

1/4 of device shawn

1= A+B 0P VIEW

Logical "1 = figh

t.ogical 0" = L

*Alt inputs protected by standard CMOS

protection circuit

Von
o i : CcD40818
i—} [ ;..§ P*{ }__.% Dual-tn-Line and Flat Package
M’-}a--a"!»", ’ lw Voo
k 8

v | e foo fo o
| 15,8,12) 'MI”M*»E;}‘ }(4 10,11} ) J
R pLELEL -

206,9.13)

= o O

1/4 of davice shown "]
: ' ‘z !3 ‘a gs 3 ll
J=AB Vg
O Logscat "17 = High : TOP VIEW

Logeal 07 = Low

*
Aif inputs protected by standard CMOS
vgg  protection circuit.

5-174

Absolute Maxim
Hotes 1 and 2)

voltage at Any Pin

rpckage Dissipation

VD Ranpe

storage Temperature

Lead Temporature {Soidéring,

DC Electrical Ch:

o~

PARAMETER

inD Quigscent Device Curre

’ ¥ Low Level Output Vot
YoM ‘High Level Quitput Vol
il tow Level Input Voltac
Wil ’High Level input \/olt;x[
o Low Level Output Curre

M High Level Output Currt

on Input Current

kote 10 "Absolute Maximum R
semporature Range’’ they are n
wides conditions for actual dey

| TR All voltages measured wi




fan out of 2 driving 74L
or 1 driving 74L.S

ngs
teristics
5 at 18V over full tempera-

t Package

t Packago

es 1 and 2)

'3g¢ at Any Pin
ge Dissipation
Range

9 Temperature

—

# Termporature {Soldering, 10 seconds)

Absolute Maximum Ratings

-0.8V to Vpp + 0.5V
500 mW

~0.5Vpe to+18Vpe

~65°C to +150°C
300°C

%

Operating Conditions

Operating Vpp Range

Operating Temperature Range
CD4071BM, CD4D81BM
CD4071BC, CD4081BC

?‘ e v 3 a
e Electrical Characteristics «~~ cp4071BMICD4081BM (Note 2)

3Vpeto16Vpe

~55°C to +125°C
-40°C to +85°C

i

. 55°¢ 25°C +125°C
P ETER > [ 5
ARAMETE CONDITIONS MIN  MAX [ MIN - TYP MAX | MIN  MAX UNFTS
T3 Quiescent Device Current Vpp =8V 0.25 0.004 025 7.5 uA
Vpo = 10V 0.50 0005  0.50 1§ uh
Vpp = 15V 1.0 0.006 1.0 <] HA
A Low Level Qutput Voltage Vpp = 5V 0.05 B (] 0.05 v
Vpp = 10V} ol <iua .- 0.05 0 0.08 \%
Vpp = 15V 0.05 0 .05 v
High Level Qutput Voitage Viop = 5V 4.95 4.95 3 495 v
' Vpp = 10V } lgh<Tiua 9.95 9985 10 9.95 \
Voo = 15V 14.95 1495 15 14.95 v
Low Levetl Input Voltage Vpp =5V, Vg=058V 1.5 2 1.5 1.6 v
Vpp = 10V, Vo = 1.0V 3.0 4 3.0 390 Vv
Vpp = 18V, Vo = 15V 4.0 I3 40 4.0 v
# High Level Input Voltage Vpp =8V, Vg =48V 35 3.5 3 3.6 \
Vpp = 10V, Vo = 80V 70 7.0 6 7 v
Vpp = 15V, Vg = 13,5V 11.0 1o ¢ 1.0 %
Low Level Quiput Current Vpp. =6V, Vg=04V 0.64 0.51 0.48 .36 mA
Vpp = 10V Vo = 0.5V 1.6 1.3 2.25 .9 mA
VDD * 15V, Vg = 1.5V 42 34 . BB 24 mA
High Level Output Current Vpp =5V, Vg =4.6V -0.84 -061 -0.88 ~{.36 mA
| Vpp =10V, Vg =95V ~1.6 =13 =225 ~0.9 mA
Vpp = 18V, Vo= 135V ~4.2 ~3.4 8.8 2.4 mA
thput Current Vop = 15Y, Viy = 0V ~(3.10 ~1p78 1,10 1.0 MA
Vpp = 15V, Vi = 18V 010 wb gao 1.0 uA

% 1: "Absolute Maximurn Ratings’ are those values Hoyond which the safoty of the device cannot be guaranteed, Except for “Operating
"Mrature Range'' they are not meant to imply that the devices should be operated at these limits. The table of “Electrical Characteristics”
“8 conditions for actual device aperation.

Al voltages measured with respect 1o Vgg unless otherwise spad
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De Electrical Characteristics

CD4071BMICD4071BC
CD4081BMICD4081BC

PARAMETER

ind Quiescent Device Current
VoL Low Level OQutput Volitage
VOH High Lé?vf?t Qutput Voltage
Vi Low Level Input Voltage
VIH High Level Input Voltage
oL Low Lavel Omm‘n Current
IOH Hfgh Level Output Current

I input Current

CONDITIONS

Vi = BV
Vpp = 10V
vpp = 15V
Vop =5V
Vpp = 10V
Vpp = 16V

ol < 1A

Vpp =5V
vpp = 10V Fiph< ipA
Vpp = 15V

Vpp = BV, Vo 0.5V
Vpp = 10V, Vo = 1.0V

Voo = 15V, Vo = 1.5V

Vpp =5V, Vo~ 4.5V
Vpp = 10V, Vo = 9.0V
vpp = 168V, Vo =© 13.5V
Vpp = 5V, Vo £ 0.4V
Vpp = 10V, Vo @ 0.5V
vpp = 18V, Vo © 1.5V

Voo *
vpp = 10V, Vo = Ry
vpp = 18V, Vo © 13.5V

vpp = 16V, VIN ® oV

LV[)D = 1BV, V| = 16V

AC Electrical Charactoeristics

Tp = 25°C, Input t; tg = 20 ns. G = 50 pF. R =200K$) Typical tempe

2
4
0.06
0.05
0.05
4.95 4.95
9.85 9.95
14.95 14 .95
1.5
3.0
4.0
3.5 3.5
1.0 7.0
11.0 11.0
0.52 0.44
1.3 1.1
36 3.0
-0.52 ~0.44
~1.3 -1.4
3.6 -3.0
0.30

0.004
0.00%
0.006
o

0

0

5

10
1%

4

.88
2.25
3.8
(.88
~2.25
2.8
-1078
107°

0.30

15
30
0.05 0.05
0.05 0.05
0.05 0.05
495
9.95
14.95
15
3.0
4.0
70
1.0
0.36
09
2.4
-0.36
0.9
2.4
-0.30 “1.0

CDA0TIBCICDAOTIBM

rature coefficient is 0.3%/°C

.

mi

(S

1

PARAMETER CONDITIONS TYP MAX U
PHIL Propagation Delay Tirme, High-to-Low Level Vop @ 5V 100 250 3
’ vpp 10V 40 100 o
vpp = 15V 30 70 h.
tPLH Propagation Delay Time, Low»(o-h’eﬁh tevel Vpo = SV 90 250 n
Vpp = 10V 40 100 e

vVpp = 18V 30 70
CTHLATLH Transition Time Vpp = 5V 90 200 5
Vpp = 10V 50 100 I
Voo = 16V 40 80 5

CIN Average Input Capacitance Any Input 5 7.5
Cpp Power Dissipation Capacity Any Gate 18 ;

Vg - GUTPUT VOLTAGE (V)

AC Electy

Ta = 25°C, Inp

tPHIL P

TTHLATLH  Tr

Cin A

Cpp Pc

Typical Pe

20 g -
: v
Wt
<t
-
g
& v
} pp < BV
L 8
=
[}
0 5
Vi - INP
ONE
FIGURE 1.
Chars

20 )
Vpp * 1
15 Af..‘.
Vo = 10V
10 b
5
] -
L}
a §
vy - INPL
80"

FIGURE 4,
~ Charagt




AC Electrical Characteristics cossisoicososiam
TA = 25°C, Input ty; ty = 20 ns. C_ = 50 pF. Ry = 200K  Typical temperature coefficient is 0.3%/°C

D9180vad/NgL80vaD
0g10vaoing L20vad

e +85°C
P MAY, TVMIN. T TVAKX unit PARAMETER CONDITIONS TYP MAX UNITS
04 7.5 wh P L, Propagation Delay Time, High-to-Low Level Vpp = 5V 100 250 ns
05 15 r'“: Vpp = 10V 40 100 ns
X ah .
05 4 %0 ‘ Vpp = 16V 30 70 ns
0.05 ¥
G 0.05 ¢ IPLH Propagation Delay Time, Low-to-High Level bV 120 250 ns
0.05 0.0% ¥ Vpp = 10V 50 100 ns
4.98 ¥ vpp = 15V 35 70 ns
9.95 ¥
14.95 " tTHLETLH Transition Time 90 200 ns
f ‘ 1
5 5 . 50 ‘OO ’ ns
3.0 30 ¥ 40 80 ns
4.0 49 ! CiN Average Input Capacitance Any Input 5 7.5 pF
35 N ) .
7.0 N Cpp Power Dissipation Capacity Any Gate 18 pF
1.0 v
38 0.36 m
g 0.9 mA
; 2.4 mh
8 ~0.36 b L . .
5 -09 Typical Performance Characleristics
} -2.4 mh ‘
-5 , "
0.30 1o ‘ 27 . 2 T 2 .
“5 030 1.0 A 040816 040818 £paoTIn
kS Vpp ° 15V Tarce, S Vo = 15V [l/\"'mc
& WL w18
- !
2 2 Vpp = 10V 8 Vg = 10V Yoy
e 10 > 4 g > 4 1
= o -
& = i =
g | £
® 2 Vpg * 5V a Vog = 5V
L8 A o5 b -
> = £ y
0‘3%/'0C g ] [ - I
0 8 10 1% 20 5 10 15 20 { 3 10 15 20
" Yy - INPUT VOLTAGE (V) Y - INPUT VOLTAGE (V) vy - INPUT VDLTAGE (V)
MAX U:‘J : ofiE INPUT-ONLY BOTH INPUTS ONE (NPUT ONLY
250 e i . . o . P
s FIGURE 1. Typical Transfuer FIGURE 2. Typical Transfer FIGURE 3. Typical Transfor
100 Characteristics Characteristics Characteristics
, 70 1]
250 ns
100 "t
20 . 4 400 Y
7 " toan7ig " coaTin tosolnn
" Tas25t Th = 26°€ A
200 I . Vgp = 18V i Gy =50 gF o £y, = 50 pF
100 ot 1 J 300 - 308
80 o~ Vg - 10V \
. ; I 200 200
1.5 [
ot . 10 100 N
e 3 : u.%‘\ PHL & LR CPU{\
- “Vpp T8V AR i —
i 0 ! t i 0 9 l
0 5 it 15 2 5 10 15 20 ] 5 10 15 20

vt

Vi - INPUT YOLTAGE (V)
BOTH INPUTS

FIGURE 4. Typicat Transfer

Charactaristic

Voo - SUPPLY VOLTAGE (V)

FIGURE S

Vpg - SUPPLY VOLTAGE (V)

FIGURE 6

5-177




Typical Performance Characteristics (Convd)

CD40TIBMICDA071BC
CD4081BM/CD4081BC

tpyy - TYPIGAL LOW T HIGH LEVEL
SROPAGATION DELAY THAE {ns}

1
i

tpuy - TYPCAL HIGHTO
PROFAGATION GELAY TIME ims)

i
i

200 L, c o 1
© ¢040718 . 040818
o Ta @l © e Tp=25"C
o : 1 oW -
150 EE W et G E 15
& x Vi © ¥ ™
3 ] 2E B
100 £ ?: 100 e b .«vN - % 8
=1 Y o = g
= o &
S & I
50 F 4 e
=] P e 1T
s =
&
0 / [
0 2% 50 75 100 [ 75 50 7% 100 1 % 50 75 100
Ty ~ LBAD CAPALITANCE (pF) £y - LUAD CAPACITANGE (pF} £y, -~ LOAB CAPACITANCE {gF)
FIGURE T FIGURE 3 FIGLURES
08 T - R0 T . 1
co4netd 5 n g 20ms & 190 | coune
Ta=258 ES Tp=25°C PERT R R0 R e
15 g 1s E oy | ~
£ £ 1m0 -
% £ wp
0 £ ., \ £0aOTB ]
o ©040818 =g
2 {See Applicstion Note AR-80 -
@ \ Prapagation Delay) § 7
50 w05 N [
% - Tow
Ypp = 18V - o B o
[ ! ﬁ 2 L 3:: 13
f 2% 50 75 100 2 6 2 4 § B 1012 14 16 18 20 z o % 50 75 100
- P
€y - LOAD CAPACITANCE (pf} a4 Vgp ~ POWER SUPPLY (V) - L - LOAD CAPACITANCE (pF)
FIGURE 10 FIGURE 11 FIGURE 12

e g
E 8 ey |4
[ o]
R &
I3 =
€ 26 &
= i
i »«f o
£
3% =4
:;3 10 |4 £
P8 = Vg » by T E0A07HE - "
~* % L B R 1L -
B2 Bt i e S 5

6 2 4 & 8 10 1214 ¥ 18 20 2016 16 t4 32 108 6

Yoyt (V) Ve ~ Vour, ¥l

FIGURE 13 FIGURE 14

CD40828

General Des

These dual gates
{CMOS8) integrate
P-channet enhanc
equal source and ¢
to standard B serie
buffered outputs w
by providing very
against static disc

Connection
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Vop

1.0k

~ QUTPUT

Tt

National
Semiconductor

CD4516BMI/CD4516BC Binary

General Description

The CDAS10BMICDA510BC and CD4516BM/CD4516BC
are monolithic CMOS up/down counters which count in
BCD and binary, respectively.

1 The counters count up when the up/down input is at
‘logical “ 1 and vice versa. A logical “1” preset enable

isignal allows information at the paraltel inputs to preset

the counters to any state synchronousty with the clock.
The counters are advanced one count at the positive-
going edge ofthe clock if the carry in, preset enable, and
reset inputs are at logical “0". Advancement is inhibited
when any of these three inputs are at logical "1\ The
carry out signal is normally at fogical “1" siate and goes
10 logical “0" when the counter reaches its maximum
feount in the “up' mode or its minimum count in the
“down” mode, provided the carry input is at logical 0"
stale, The counters are cleared asynchronously by

applying a logical “1” voltage level at the reset input.

CD4510BM/CD4510BC BCD Up/Down Counter

Up/Down Counter

All inputs are protected against s

diode clamps to both Vpp and Vgg.

Features
@ Wide supply voltage range
# High noisa immunity

# Lowpower TTL
compatibility

# Parallel load “jam" inpuls

% Low quiescent power dissipation

tatic discharge by

3.0Vto 15V

0.45Vpp (typ.)

fan out of 2driving 74L

or 1driving 74L.S

0.25 yWipackage
{typ.) @ Ve =5.0V

# Motorola MC14510, MC14516 second source

Connection Diagram

Dual-In-Line and Flat Package

P PARALLEL INPUTS

e
Vgp  CLeEK a3 TF3 Pz G2 UP/OOWN RESET
t
16 1 10 13 12 1 IR E
s
.
1 2 3 3 § [ 7 8
PRESET 04 AP CARRY Q1 CARRY Vg
e LLTAY
EHALE PARALLEL INPUTS out
Truth Table Tee vigw
PRESET | CARRY ) QUTPUT ‘
0ae ¢ oE ]
CLOCK | RESET ENABLE ™ UP/DOWN FvUNCTION
X 1 X X X Reset to zero
X G 1 X X Set 1o P1,P2,P3 P4
e Q 0 Q 1 Count up
va 0 o} 0 0 Count down
N [ 0 X X No change
X 4] 4} 1 X No change
J/‘ ~ BOSILVE TrANSITIGN
\ = negative transition
X = don'tcare
5-233

9
o
£
U1
mecde
(=]
=
=
S
G
=)
o
o
o
[ N
&
o
o)
o
&m
(4]
el
&
&
=
9
<)
&
Ui
ook
&n
w
&




Cﬁé%‘i@%?\%i@&éﬁ@%& CB@S‘%%QMM@&E‘%@E@

pbsolute Maximum Ratings

(Notes 1 and 2y ¢

Vpp de Supply ‘-/olu'xge
ViN Input Voltage
Tg Storage Temparature Range

Py Package Dissipation
Ty, Lead Temperature

Do Ei!a(:’%if‘mé‘ﬂi @hammm"ﬁﬁtms CDABIOBMICDAS1BBM (Note 2)

et AR AR -

VoL

VoH

1N

1oH

s

15D

vou

VGoH

PARAMETER

Quiescent Device Current

Low Level Qutput Voltage

High Level Output Voltage

Low Level Input Yoltage

High Level input Voltage

Low Level Qutput Current

High Level Qutpul Current

Input Current

Quiescent Device Current

{Soldering, 10 seconds)

(Note 2}

Vpp de supply Voltage

Vi Input Voltage

Ta Operating Temperature Range
CDAS108M, cDAB168M
cD45108C, cDAB16BT

~0BV to 18V
-0V to VDD +0.5V
~86°C 10 +160°0
800 W

300°C

vpp = B
VD ® 10V
vpp = 15V

Vi -’~VDD,V‘L=OV, Hpl< 1 uA

vpp = 18V
Vi Voo ViL® ov, ol Y A
vpp = BV
vpD = 10V
vpp = 15V

4.8%
8.96
14,85
ot 1 pA
vpp 5V,

vpp = 10V,
Vpp = 15Y.

Vg = 0.8V or 45V
Vo=tV or oV

Vo= 1LeY of 135V

lol< ¥ A

von = 5Y. Vg = 0.8V or 4.5V
vop = 10V, Ve TV or oV
vpp = 18V, VO * 1.5Y or 13.5V

35
7.0
1.0

Ve = Voo, ViL = OV

vpp = §Y. Vo =04V 0.64
vop = 10V, v 05V 1.6
VD()=15V,V()= 1.5V 4.2
Vi = VoD, VLT OV

vpp = 5V, Vo = 4.6V

vpp = 10V, v = 9.8V ~-1.6

vop = 15V, v = 138V

Vpp = 158V, VN = OV
= ](’)V

Vpp © 8V 0.05
Vpo = 10V 2.05
0.08

pecommended Operating Conditio

i
A
i

WVl

-55°C to 7
407 C to e

Otoig

¥t Low Level [nput?
F thigh Level fnput )
UK
By, Low Level Qutput
Bt Haigh Level Output
7 Input Current
s 1 CAbsolute Maximun

| devicas should be or
supas for actual device o

w 20 Vgg = OV uniess oth
s 50 Dovices should notb

witching Time

tow Level Output Voltage

High Level Output Voltage

Vip = VDD Vi ® OV, Hote 1 A
vpp = BV
vpp ® 10V

vpp * 18Y

Vip = VDD Vi OV, Hot< TuA

vpo * 5V

0.0%
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d Operatin ition : , et . -
perating Cond 2C Electrical Characteristics Contd) CD4510BCICOAEI6EC (Note 2)
ge ' Ve ‘ ~40°C 25°C 85°C
v OtoV PARAMETER a CONDITIONS UNITS
- MiN | MAX | MIN TYP | MAX | MIN | MAX
ature Range e .
168M ~55°C to HIE Low Level Input Valtage Hor< 1 uA
16BC ~40°C to *8 Vpp =5V, Vg = 0.5V or 4.5Y 15 226 | 15 15 Y
Vpp = 10V, Vg = 1V or 9V 3.0 4.5 3.0 3.0 v
Vpp = 18V, Vg = 1.5V or 13.5V 4.0 675 4.0 4.0 v
o High Level Input Voltage Hol< 1 pA
Voo * 5V, Vo = 0.8V or 45V 3.5 35 2.75 3.5 v
5°C 125°C Vpp = 10V, Vo = 1V or 8V 7.0 7.0 56 7.0 v
ryp MAX MIN MAX Vpp = 15V, Vo = 1.5V or 13.5V 11.0 11.0 8.25 1.0 Vv
3.05 5 150 B Low Level Qutput Currént | Viyy = Vpp. Vi =0V
31 10 300 ‘ VpD =5V, Vo =04V 052 0.44 0.8 0.36 mA
.15 20 600 Vpp = 10V, Vo = 0.5V 1.3 1.1 2.0 03 mA
Vpp = 18V, Vg = 18V 3.6 3.0 7.8 24 mA
b} 6.05 0.05 s High Level Qutput Current | Vil = Vpp, Vi = 0V
3 0.05 0.05 Vop =5V, Vg =4.6v -0.52 044 | ~0.8 “Q.36 ma
b] 0.05 0.05 Vpp = 10V, Vg = 9.5V ~1.3 ~1.1 =20 0.9 mA
Vpo = 16V, Vo = 13.6V -3.6 -3.0 ~7.8 ma,
3 4.95 : E Input Cusrent Voo = 158V, Vin = 0V -0.3 ~1078] ~0.3 1.0 A
10 9.95 Vpp = 15V, Vi = 18V 0.3 1075 1.0 wh
15 14.95 s - .
73 “Abselute Maximum Ratings' are those values beyond which the safety of the device cannot be guaranicod, they » it 4G imply
¥ the devices should be operated at thege limits. The table of ““Recommended Operating Conditions” and “Electrical Ci stics’ provides
2,25 15 15 § "wions for actual device operation, ’
15 30 30 i g Vgg = OV unless otherwise specified.
575 40 40 v +3: Devices should not be connected while power is "ON,"’
178 35 Tie
4 H T e
6 o . ~Hitching Time Waveforms
125 |7 ] 10 ‘
1.8 0.36 i
Lo 0.9
.8 2.4 L SR ].. I~
R | ~{ZG"/. Ao \ ,]!507' \w ; Zeon \_
;! ~0.36 Sliaremaned I - R e e
R L e
\.D 09 et
8 ~2.4 10%
0754 ~0.1 ~1.0
08| o1 1.0
. ~ [
T F
1%, 8%
I
c 85°C B
UNITEZ Vs
P MAX MIN MAX i .
e S el anllLD
05 | 20 150 T
1| 40 300 8 TR . A
+ e e 1PHL b 3]
151 80 600 w R e
Dot
e %502
) ) PR B 5.1 1%, .
0.05 ' ""'{ l“‘“'ML o Ry
0.08 '
0.05 i
4.95 A
295
14.95 i :
5235




CDA4510BMICD45108C, CD4516BMICD4516BC

AC Electrical Chamﬂ@nﬁum cmvmawcmmonc CLMMbB\/\/LDd%}GBL

= oL U T . 20 ns, untess otherwise specified

PARAMETFR

e R AR T R

CLOCKED OPERAT!ON

tPHL. tPLH propagation Detay Time Clock

to O Cutputs VD« 10V
Voo = 15V
) PHL, PLH propagation Delay Time Clock | vpp=
to Carry Output vpp = 10V
Vpp = 15V UP/DOWN
] N . . e PRESET  emmmmcmmsenm
CPHL, TTLH Transition Time O and Carry Dutputs | VDD = BV CHABLE
' vpp = 10V
vpp = 18V
WL, TWH thinimum Clock Putse Width Vpp = 5V
vpp = 10V
Vpp = 16V l :
“tyCL HCL Maxirum Clock Rise and Fatt Time vpp = 5V =
vpp = 10V
Vpp = 15V
sy Minimum Garry In Set-Up Time Vpp =&Y . L
. Vpp = 10V RESET s
vpp = 18V
\ 15U Minimum Up/Down SetUp Time Voo ¢ BY
' Vpp = 10V
Vpp = 16V
fet Maxirmum Clock Frequency Vpp = 8V
Vpp = 10V
vpp = 15V
Cin Input Capacitance Any Input
Cepy Power Dissipation Capacitance fer Package, GEAIOWN  ememes
L PHESET reememesmmnns
o e S DN BE L EBABLE
RESET/PRE:

tpH L, PLH Propagation Delay Time R‘t:set/
Preset Fnahle 1o Q ()utpm

vpp = 10V
Vpp ® 16V

860
350

tpHL PLH " propagatiof Delay Time Reset/ Vpp = 5Y

Preset Enable to Carry Qutput vpp = 10V
Vpp = 15V 200 "~
W Minimum Reset/Preset Enable Vpp =5V 200 Lotk
. Pulse Width vpp = 10V 100 A R —
. ) VoD < 80
TREM Minimum Reset/Presel Enable Vpp = BY
Removal Time VDD = 10V

A A R

CARRY iNPUT DPERATION

P tpHL, PLH Propagation DNa\/ T:me Carry In

to Carry Cutput

JES——
Note 4: Dynamic power dissipation {Pp) is given hy: Pp o= Cpp +CUIVpD Zi 4 Py where C = \oad capacitance; f = freque
Pa = = Quiescent Power Dise cipation. For further detaiis, see application note AN-GO, 654C/74C Family characteristics. "
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P4 TOGULE LOGIC VL)

F"’"““"""“""“‘"’

AL...
- {D}r} 1
Llde e e

-
o cmx
__> aut
T
Vg 16
Vgg e 8
i
g
mbd
PSS G |
2604
16 TOGGLE {UGIE (1L

,.._-_.,..._vm_..ﬂ.,..y‘

o T

Vop © 6
Vgs b

7004

TARRY IN

YROOWN

RESET

YRESEY
[hagLE

a3

04

CERRY QY
LouRY

CLUCK

SRRRY i

UHDOWK

RESEY

FRESEY
JLET N

03

a4

LARRY QUT
LOUNY

LU,

UL

CUA510BM/CO4510BC

AL L

M

JEREREREEERE Y F"U“LIL_{”LFLMI

: : i | ; J ‘ i ! i !
i ! 1 . L
: { i T
b 1 ‘ ;
e ' » : ot |
i o ‘ 1 ; L
P ; j l .
S oy 1 JU N
; - — - T
i C S [ S
I - ! | . i 1 X
- : ; I ;
T t ; ! ! i
OSSN v WU WO A WO | R O }L_J iLn_J Tl T "_h!mm,
[ | I [ A T
H
i ; 1 P 1 !
i . | I 4 1 ; . f |
: - | ’ j
b L1 N ; [
8 . 13 7 L] 5 ¢t 6 i 7 B 4 R i 8 15 4 13 7 H 3 4 3 § ¥ &
CD4516BM/CDA516BC

i | i H i
H i i i
b J ; | ? ; l 1 ; 1 I
' i ! T { Y ” f
L i ! ] I i X | i
! { N ! el ;
{ ! A } i ¥ s :
i | ‘ ‘ , | [
L i I i S .
i | ; : ! i /
i : i h s T H
i ; : ot b
i t g

I

{ ' : I
“ T 1
[ oo t
L L
1] b 7 3 9 " 0 il 7w 14 1% :’ 1 8 7 6 5 4 3 2 1 [ I I 1 0

O
{w]
an
o
L
(=}
o7}
=
O
Qo
&
o
P
=
)
O
O
o
o
o
oy
&
o)
=
o
o
5>
4
wncha
o)
w
&




AMZ2716/AMI 716 |

2048 x 8-Bit UV Erasahble PROM
MILITARY, INDUSTRIAL AND COMMERCIAL

erated with a short-wave
fogic HIGH state when

an damage human cyes;
{ exposure to direct or
often be convenient 10
and the EROMs being

ygen wew Create ozone
asing should be carried
to minimize the concen-

nominal supply voltages

(DM); Low = 0.8V
3V

ay is 60ns.

¢ oand V. Vap must
shed off.

DISTINCTIVE CHARACTERISTICS
WE CH Ics GENERAL DESCRIPTION
@ 0.3% A aranteed . . .
> QL guara The AmM2716/Arn9716 is a 16384-bit ultraviolet erasable and
» Direct replacement for Intol 2716 rogrammable read-only memory. It is organized as 2048
e Interchangeable with Am3218 — 16K ROM programmab'e reac-only y- 115 org as =
o | words by 8 bits per word, opsrates from a single +5V supply,
© single -+ 5V power supply has a static standby mode and features fast single address
® Fast access time — 450ns standard with 300ng, 350ns !odcatién o ;;mm?/n ” Sl 8ingic actress
and 390ns options programming.
@ Low power dissipation Because the Am2716/Am39716 operates from a single +5Y
- 525mW active supply, it is ideal for use in microprocassor systems. All
— 132mW standby programming signals are TTL levels, requiring a single
s Fully static operation — no clocks pulse. For programming outside of the system,. existing
@ Three-state outputs EPROM programmers may be used. Locations may ba pro-
@ TTL compatible inputs/outputs grammed singly, in blocks, or at random. Total programming
o 100% MIL-STD-883 reliability assurance testing time for all bits is 100 seconds.
BLOCK DIAGRARM
VEE Qummime : D/\T:\O(;_UOT;’U’(S
GND Gommetim L s -
o RERBERE
OF o} OUTPUT ENAGLE | [ . \\\f”‘“ CEPGM OF Vpp | Voo | Outputs
AN 1 .| ourpurBuFFERs Mode .. (18) (20) @ |8 | e, 13n
Read Ve Viu +0 +5 Doyt
B ’ Standby [ Don't Care +5, +5 High Z
DEGUDER Y.GATING ‘92:0('(] :
o Program N vV“ 10 Viiy Vi 425 +& Din
Amﬁ?{;‘g 5 !’i’r(>g!c§1n1 Verify -+ V). . ViL +286 +5 Doyt
INPUTS — X M 15394 81T Program iohibit { vy, Vi 25| 48 High Z
;:__: DECODER L] CELL MATRIX
— .
MOS-199
CONNECTION DIAGRAMS ~ Top Views
P Chip-Pak™
J N L.-32-2
2 [} vee
231 A
i 1 ohg
2t ] vep
20 {77] GE A
vt 18 [ A 2
Amig718 5 1 B2
181§ CEPGH NC
i 107 -
o
Aty
Cipan
aup [T o
N ) 2 O
Note: Pin 1 is marked for orientation G516 17 18 20
, HAHRARH.
Ag-A1g:  Addresses S & g 8 &5 <
0¢-07.  Outputs &
IPGM: Chip Enable/Program
OE: Output Enable
MOS 200 MOS 672

Chip-Pak is a trademark of Advanced Micro Devices, Inc.
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- Am2716/9716 .

MAXIMUM RATINGS above which the useful life may be impaired
Storage Temperature 65 to +150°C
Ambient Temperature Under Bias 65 1o +135°C
iVoltage on All Inputs/Outputs (except Vpp) with Respect to GND +6V to ~0.3V
Voltage on Vpp During Program with Respect to GND +26.5V 10 -0.3V e
i o . ADDRESSES
DC AND AC READ OPERATIONS CONDITIONS (Notes 1, 2)
Temperature Range Veo Vpp r—
AM2716DCIAMR716-2DC 0to +70°C 5V & 5%
AM9716DC/AM2716-1DC 0to +70°C 5V + 10% ;
AM2716DVAMZ716-1DI 40 10 +85°C 5V & 5% Vip (Note 2) = Voo -
o For all device types ¢
AM2716DL/AMZ7 16-1DL =55 to +100°C 5V = 10%
AM2716DM -85 to +125°C 5V = 10%
DC CHARACTERISTICS T .
Values Maximum Values : 5E
Parameters Description Test Conditions All Types | DL/DM D De Units
Iy Input Load Current Viy = Voo (Max) and Vg = 0 10 10 10 1A
Lo Qutput Leakage Current Vout = Voo (Max) and Voyrt = 0 10 10 10 A
topy {(Note 2) Vpp Current Vpp » Voo (Max) 5 5 5 mA
lect (Note 2) Vep Current {Standby) [ Vi, OF = vy 30 3 25 mA
oy (Note 2) Vg Current {Active) 115 1o 100 mA {
vy input Low Voltage 0.1 0.8 0.8 08 Volts OUTPUT e
Vi input High Voltage 20 Voot Voot Voot Volts
Vo Output Low Valtag lor = 2.1mA @ Voo (Min) 0.45 0.45 0.45 Volts
Vou lop = ~400pA @ Voo (Min) 2.4 Volts
- s wop e Notes:
AC CHARACTERISTICS .
Min
Yalues Maximum Values
Test Conditions 9716 | 2716-1 | 2716-2 | 2716 | 2716-1| 2716
Parameters Bresaription (Note 3) All Types| DC De De 8] DYDL | DYDL/DM | Units
Address to Quiput Delay ( 300 350 390 450 350 450 ns x [
CEw Qutput Detay 300 350 390 450 350 450 ns |
Output Enable to Output Delay 120 120 120 120 150 150 ns
. Output Enable High to EE . ) -
e Oulput Float CE = V) 0 100 100 100 100 130 130 ns
Qutput Hold from Addresses,
ton GE or OF, Whichuaver 0 ns
Qoourred, First ‘
i
CAPACITANCE (Note' 4) ‘%
Ta = +25°C, { = 1MHz ’
- Parameters Destription Test Condilions Typ Max Units .
1w input Capacitance Vi = 0V 4 6 pF
Cour Qutput Cdpacitance Vour # OV 8 12 pF
Notes: 1. Vgg must be applied simuitaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp may be connected directly to Vg except during programming. The supply current would then be the sum of fog and Ippy.
3. Other Test Conditions: a) Output Load: 1 TTL gate and Cy_ = 100pF
by Input Rise and Fall Times: =20ns
¢} input Pulse Levels: 0.8 to 2.2V
dy Timing Measurement Reference Level:
Inputs: 1V and 2V
OQutputs: 0.8V and 2V : =
4. This parameter is only sampled and is not 100% tested.
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~65 10 1150°C
~65 10 +135°C
+BV to O3V
L26.5V (0 0.3V

Hues
De Units
10 A
5 mA
) 25 mA
100 mA
0.8 Volts
F Ve +1 Volts
045 Volts ]
Volts }
I
DL | DUDL/DNM | Units
450 ns
130 130 ns
ns

ICC and |pp|.

Am2716/9716

ADURESSES

ouTPUT

AC WAVEFORMS (Note 1)

ADDRESSES
VALID

]

e toOE
(NOTE 2)

tACe
(NOTE 2y

SO////// ——
AN

4 I

e o s s ool

Y

S Y

tor
™ (NOTE 3) ™"

o A————

A MR A st

fon

VALID
QUTPUT

oo s o o s

Hotes: 1. Voo must be applied simuitaneously or before Vpp and removed simulian
2. O may be delayed up to e - lop after the falling edge of &

N E" HIGH Z

MOS-201

'eously or after Vpp.
without imipact on tace.

3. 1pr is specified from OF or CE, whichever ocours fiest,
ORDERING INFORMATION
Ambient Temperature | - Order
Specification Number tacc(ng) | tep(ns) | top(ns)
300 300 120
AMS716L.C
AMZT16-1DC
A B 45 120
AM2716-1LC
0°C = Ty = 70°C -
AMZ716-2DC
390 390 120
450 450 120
| amerieanr
; 350 350 150
A2716~1L)
~40°C < Tp < +85°C
450 450 180
AM2716LI
AMZ716-1DL
= 350 350 150
_ AMZ7I6-1L
—55°C = Tp = +100°C
AM2716DL.
450 450 150
AM2716LL
I AM2716DM ;
850w Ta = +125°C | - | 450 150

| AMz7 160




Am2716/9716
PROGRAM OPERATION
DC PROGRAMMING CHARACTERISTICS

ERASING THE Am2716/

o Th = +25°C %£5°C, Vg (Note 1) = BY 5%, Vpp (Notes 1, 2) = 26V +1V In order to clear all locatic
e A oo ( ) o PR A necessary to expose the
Parameters Description Test Conditions Min Max Units source, A dosage of 16 W:
Iy Input Current Vi = 5.25/0.45V 10 A orase an Am2/1b//\r.n{}71
—— - - exposure 1o an ultraviolet
ppy Vpp Supply Current CEPGM = Vy, 5 mA | (A)] with intensity of 120
lppa Vpp Supply Current During Programming Puise CEIPGM = Vi 30 mA Am2716/AmQ716 should &
" . T - all filters should be remos

e Ve Supply Curreni ) 100 mA ) erasure.

V' t Low Levei -0.1 8 Volts L

i input Low Level o 0 Volts it is important to note that
Vi Input High Level ) - 2.0 Voot Volts vices, will erase with light

than 4000 Angstroms. A
longer than with UV source

AC PROGRAMMING CHARACTERISTICS to florescent light and sun

Tp = +25°C %5°C, Ve (Note 1) = 8V 5%, Vpp (Noles 1, 2) = 25V =1V Am9718, and exposure ¢

D ot test Conditions Wi } . maximum system reliabilit

Parameters escription est Conditions in Max  Units package windows should
tag Address Set-up Time 2 us | substance.

toes Output Enable Set-up Time 2 18 PROGRAMMING THE A

tps Data Set-up Time a 2 IS : Upon delivery, or after eac

AR Address Hold Titme 2 us 16384 bits in the "1, or

Am2716/Am4716 throt

toen Output Enable Hold Time Input ty and i (10% to 90%) = 20ns 2 us : gh

. bata Hotd Tims Input Signal Levels = 0.8 to 2.2V 2 The programming mode ie

DH ata Toa Tme . input Timing Reference Level = 1V and 2V e Vpp pin and when OE is at

4 pp Output DEMM" 1o Output Float Delay (CE/PGM = vy} | Output Timing Reference Level = 0.8V and 2V 0 120 ns applied to the proper addr

| o Quiput Enabie 12 Output Delay (CE/PGM = ViL) - 120 ns the respective data outpt

e — - 1 standard TTL levels. Wher

pw Program Pulse Width 45 55 ms a50msec, TTL high level ¢

i¢ Program Pulse Rise Time 5 - ng accomplish the programir
PRT g E

tpET Program Pulse Fall Time 5 - ns The procedure can be dor

Notes 1. Ve must be applied simultaneously or before Vpp and removed simuitaneously or after Vpp. 40'“‘3’» or agtomahcallywa
2. Vpp must not be greater than 26 volts including overshoot. Permanent device damage may oceur if the device is taken out of of put into the sockel is that one 50msec progra

when Ve = 25 volts is applied. Also, during OF = CE/PGM = Vi, Vpp must not be swilched from § volts to 25 volis or vice versa, .| beprogrammed. Itis nece:
. i exceed B5msec, Therefor

. . input is prohibited when p
PROGRAMMING WAVEFORMS ] )
READ MODE
The AM2716/Am8716 has
- must be logically satisfied
PROGRAM PROGRAM \ . | Chip Enable (CE)is the ¢
VERIFY device selection. Output !
Vit r .
ADDRESSES ADDRESS N ADORESS N + 8
viL - ol
taH |
Y K DATA N K "~ DATA éur ‘ DATA IN
. HIGH 2 i
DATA AT T - STABLE bt VALID STABLE.
ADD N N4 N\  ApOwN ADD N 4 M
Vi, Y
T —reml oo tog o~ e Aop
Vig
OF
Vi, s e — o
Ay et | e Uiy
Vi etops o] TN e topp —
CE/pGM
Vi 7 )
[PPSR R SIS [ R
MOS-202 |




Am2716/9716°

Units

& » VE)’ts B
Veoit | vols
Mir Max  Units
2 s
2
2
2
2 ks _|
2 b
0 | 120 | ms
120
45 55
5 e e e
5 ns

DATA 1N
STABLE
ADD N + M

MOS 202

ERASING THE Am2T716/AmS716

In order to clear all locations of their programmed contents, it is
necessary to expose the Am2716/AmS716 to an ultraviolet light
source. A dosage of 15 Wseconds/em? is required to completely
erase an Am2716/Am9716. This dosage can be obtained by
exposure to an ultraviolet larmp {wavelengih of 2537 Angstroms
(A)E with intensity of 12000 W/icm? for 15 to 20 minutes. The
Am2716/Am9716 should be about one inch from the source and
all filters should be removed from the UV light source prior to
erasure.

it is important to note that the Am2716/Amy716, and similar de-
vices, will erase with light sources having wavelengths shorter
than 4000 Angstroms. Although egfasure times will be much
longer than with UV sources at 2537 A, nevertheless the exposure
to florescent light and sunlight will eventually erase the Am2716/
AmM3716, and exposure to them should be prevented to realize
maximum systemn reliability. If used in such an environment, the
package windows should be covered by an opaque label or
substance.

PROGRAMMING THE Am2716/Am9716

Upon delivery, or after each erasure the Am2716/Am8716 has.all
16384 bits in the “1,” or high state. "0s" are loaded into the
Am2716/AmA4716 through the procedure of programming.

The programming mode is entered when +25V is applied to the
Vpp pin and when OEisat Vi The address to be programmed is

applied to the proper address pins. 8-bit patterns are placed on |

the respective data output pins. The voltage levels shouid be

standard TTL levels. When both the address and data are stable, -

a 50msec, TTL high level pulse is appliedto the CE/PGM input to
accomplish the programming.

The procedure can be done manuaily, address by address, ran-
domly, or automatically via the proper circuitry, All thatis required
is that one 50msec program pulse be applied at each address to
be programmed. tis necessary that this program pulse width not
exceed 55msec. Therefore, applying a DC level to the CE/PGM
input is prohibited when programming.

READ MODE

The Am2716/AmB716 has two control functions, both of which
must be logically satisfied in order o obtain data at the outputs.
Chip Enable (CE) is the power control and should be used for
device selection. Quiput Enable (OF) is the output control and

* the output pins
- pariicular memory device.

should be used to gate data to the cuiput pins, independent of
device selection. Assuming that addresses are stable, address
access time (tace) is equal to the delay from CEto output (tee)
for all devices. Data is available at the outputs 120ns or 150ns
(tog) after the falling edge of OF, assuming that CE has been low
and addresses have been stable for at least taco - tog.

STANDBY MODE

The Am2716/Am9716 has a standby mode which reduces the
active power dissipation by 75%, from 625mW 1o 132mW (values
for 0 to +70°C). The Am2716/Am8716 is placed in the standby
mode by applying a TTL high signal to the CE inpul. When in
standby mode, the outputs are in a high impedance state, inde-

pendent of the OF input.

OUTPUT ORTIEING

To accommodate multiple memary connections, a 2-line control
function is provided to allow for:

1. Low memory power dissipation
2. Assurance that output bus contention will not occur.

it is recommended that CE be decoded and used as the primary

device cting function, while O be made a common connec-
tiort to &l devices in the aray and connected to the READ line
from the system control bue. This assures that all deselected

5 20 in

are

memocy devir thetr low-power standby mode and that

only aotive when data is desired from a

AR INHIBIT

1 of multiple Am2716/Am9716s in parallel with dif-
lsn easily accomplished. Except for CE/PGM, all
like inputs {including OF) of the parallel Am2716/Amy716s may
be common. A TTL level program pulse applied to an Am2718/
AmME716's . CE/PGM input with Vpp at 25V will program that
AmMZ716/AmH718. A'low level CE/PGM input inhibits the other
Am2716/Am9716 from being programmed.

M VERIFY

ould be g
ming that they were
performad with Vpp
program varify;, Vpp

sl on the programmed bits to det

. Except durlng programming and
e at Vge.

615

programmed. The verify may be




