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D40117B Types

IgétHass;-wgft acquired from Harris miconductor N R
RECOMMENDED FO
NEW DESIGNS
L. S ’ . ‘ CONTROL
Programmable Dual g
4-Bit Terminator | e N
. . ' 14 T
High-Voltage Types (20-Volt Rating) _ 4 PULL-UP OR | E
PULL -DOWN ™
Features: ) RESISTORS 3A !
® One standard “B” cutput will drive eight terminator circuits. o LaTOHES @)
s Will terminate a CMOS data bus with up to 40 B-series inputs inputs or 3-state . — b
cutputs connected at VDD of 5 V. 4 PULL-UP OR s
8 [nput terminals protected by standard 8" senes ESD protect.ron network. PULL- DOWN B 3
w Preservas final logic state. R e 3 | 8
s Output after switching is closer to.YDD 0#-VSS. ré:l.' thammtha raslstor LT 4 LATCHES 48 $
® Requires only one solder connection. CoF EARENEFY SE T A s
s Open circuited terminator not used will not at!ecr peﬂormance ' . STROBE DATA
s Can be connected to any CMOS 1/0 line. -. i s co CDNTWL s2cs-38283
s Draws current only when logic staf? s chiﬁgmg L s ' «FUNCTIONAL BLOCK DIAGRAM
= Can be preset. SRR

® CD40117B is a dual 4-bit terminator that canbe Aplﬂlf:ailonl' , )
programmed by means of STROBE and DATA control bits ¢ ® \Error state :dentmcatron
to function as putl-up or pull-down resistars. The QD4Q1 178, Feplaces pull-up or pull-down resistors
can also be programmed to function as fatches to términate Avoids tionting inputs.in modular systems
any open or unused CMOS logic whertuend with-S:ptate -Sharpens teansistors:(hysteresis)
iogic or during a power-down condition. Considerable Anti-bounce circuit
savings in power and board space can berealized when this i

a
]
e
]

device is used to replace pull-up or pull-down resistors. sTRoBE A— 1~ 1a Voo
When the STROBE is in the logic “1” state, the terminator STROBE 8§ — 2 13— pata A
functions as a pull-up resistar if the DATA input is a iogic

“1" or as a puti-down resistor ifthe DAT A inputis a iogic 0", tA—3 12[— DATA 8
When the STROBE is in the logic “0" state, the terminator 24 ¢ ! '8
performs the latch function, i.e., it foliows the changing 3> or—=ze8
states of the bus. {f the bus goes into the high-Z state orinto 44— 6 $r—38

a power-down cendition, the latched terminatar retains the I Ves —1 7 8f—as8
data {“1” or “0”) that the bus carried before it switched to the - - TOP VIEW

high-Z or power-down state. If and when the bus'changes ) c

from the high-Z state to the state opposite to that which the $20s-34607
latch is storing, the bus will override the latch and the

terminator will reflect the state on the bus. The small TERMINAL DIAGRAM

geometries chosen for the inverters in the latch allow this
override mode. When checking the data bus whose last TRUTH TABLE
state is being preserved by the terminator, a resistor shouid
be used in series with the probe whose input capacitance
could trip the small latches. The resistance should be in
excess of the output impedance of the latch, i.e., R should

STROBE | DATA |1A(B) | 2A(B) | 3A(B) | 4A(B)

A A ‘
be > 30 KQ at VDD =10 V. : ¢ ?+ %' ?f 2?
The STROBE and DATA inputs in each section can be 0 X * * * N
paralleled atlowing this device to be used as an 8-bit bus
terminator. 1=High, 0=Low, X=Don'tCare

The CD40117B types are supplied in 14-lead hermetic dual-
in-tine ceramic packages (D and F suffixes), 14-lead dual-
in-line plastic packages (E suffix), and in chip form (H
suffix).

A Equivalent to pull-down resistor.
+ Equivalent to puil-up resistor.

*Equivalent to a latch.
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CD40117B Types

MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

Voltages referenced to Vgg Terminal) .......oovinnnene.. ettt ereaas ettt e ae e it -0.5Vte +20V
INPUT VOLTAGE RANGE, ALL INPUTS ......... ettt tae e et aaea et a e e et taraaei e raanren ~0.5VtoVpp +0.5V
DC INPUT CURRENT,ANYONEINPUT . ... ..ooiniiiiiiiiininnnas, fertreeieeaias ke e s tee e eereacereareanann +£10mA
POWER DISSIPATION PER PACKAGE (Pp):

ForTA=-589C1t0+1000C ...........cvnunenns Etarsatseersaanransestsatstarensone B e raeetiasanaareracinnistttesiiaanrans 500mwW

FOr TA=+1000C 0 +12500 ... iiitttienrenreennsaaneensenernnressensescennsasernernnse Derate Llnearity at 12mW/CC to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (All PACKage TYDES). . s 1 v v restniinerensesnreeornnronroarsaseeasnannsss 100mW
OPERATING-TEMPERATURE RANGE (TA) vt vountntintunetnnaresiionarnsssasteensernetisnnsasnecassnsnasvensnnns ~550C to +125°C
STORAGE TEMPERATURE RANGE (Tgtg) +rc- it uuuineniineaiitiininaassratieniean s anareaerecnnaonsns Cerieaeeans -659C to +150°C
LEAD TEMPERATURE {DURING SOLDERING): :

Atdistance 1/16 2 1/32inch (1.59 £ 0.79mMm) from CaSe FOr 108 MBX ... vt tirreerterereroeressracsrrasneroeasessorsssssnenns +265°C

RECOMMENDED OPERATING CONDITIONS
For maximum rellability, nominal operating conditions should be selected so that operatlon is always within the following
ranges:

LIMITS
CHARACTERISTIC ' VoD B UNITS
V) MIN. | TYP.
Suppiy-VoItagé'Ra‘_nge (For TA=FuII Package-Temperature Range) — 3 18 v

STROBE A(B) DATA f“) B)

»* 3!(2) > -$I3( 2
TERMINATED
INPUT/

QUTPUT :I P
IA(B,O—ﬂ ' s -
3 E n
2A(B) ] P I
4410) O—4 R
—-{ >— 1 T
:] l—-—!
3A(B) p
5(9)0—¢ n . 4%% $% 521
__I >°_ : C 92CS-35084
[ 1"_"[
4A(B) P Dimensions and pad layout for CD401178B.
6(8) 01 n
Vop=14 T
‘ Vgs=7 Dimensions in parentheses are in millimeters
and are derived from the basic inch dimensions
VoD 92CS5~34594R| as indicated. Grid graduations are in mils (10-3
* inch).
INPUT PROTECTION
NETWORK

Fig. 1 - Logic diagram (%4 of CD40117B)
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CD40117B Types

TYPICAL APPLICATIONS
I— 172 CD401I78 — =] R
DATA
} [ ] 1 I < o
L L b L
| — | T | T |
| |
| 1
| |-
| |
cPy 4
CDPI18O2 | ]
t| Loeic
| CONTROL
\ l o ERTE U ogt_anuz .
313 )

VBT Y 4

Tl (£ T Oh Oh O

STROBE(Q)——4
DATA ~

SR SZCL-34582R1
Fig. 2 - Schematic of CD40117B interfacing with
-microprocéssor terminating an 8-bit bus line and
= 1/2 ol:CDWA1178 as a programmable pull-up/pull
_ down logiacontroller.
DATA

STROBE

A
58 92C5-34608R1

Fig. 3 - Schematic of CD401178 in anti-bounca circuit
application.
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. .. €CD40117B Types

STATIC ELECTRICAL CHARACTERISTICS

CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)
CHARACTERISTIC ) UNITS
Vo | VviIN | VDD 28
V) V) V) -58 | -40 +85 | +125 | Min Yyp. | Max.

Quiescent - 0,5 5 025 | 025 | 75 7.5 = 0.01 | 025
Device — 0, 10 10 0.5, 0.5 A5 .15 — 0.01 0.5 uA
Current Ipd — .}0,15 | 15 1 N 30 - 30 — 0.01 1
Max. — 1020 120 3 5 1 150 | 750 | — | 00 5

Output Low 0.4 0,5 5 — — — — e 25 —

Sink Current loL 0.5 G, 10 10 — — - — — 60 =
Min. 1.5 0,15 15 — — - - — 250 -

Output High 4.6 0,5 5 - — — s - -25 - yA
{Source) 2.5 0,5 5 — — — — — — —
Current loH 9.5 0, 10 10 — — — — — 60 | —

Min. 13.5 0,15 15 — - — — — | _-250 -

Output Voltage: — 0,5 5 0.05 . — 0 0.05
Low-Level VoL — 0, 10 10 0.05 —_ 0 0.05

| Max. — 0, 15 15, 0.05 -— 0 0.05 v

Output Voltage: — 0,5 [..5 4.95 4.95 5 —
High-Level VOoH — 0, 10 0 9.95 9.05 10 —

Min. _ . . — 0,15 15 14.95 14.85 15 —

Input Low- ] ] 0545 — | § 1.5 — — 1.5
Voltage vk 1,9 — 10 3 — — 3
Max. 15,135 — 15 4 — = 4 v

Input High 0545 | — 5 3.5 3.5 — —
Voltage VIH 1,9 — 10 7 7 — —

Min. 1.5 135] — 15 11 11 — —
nput Current TN — Jo1e ] 18 [xo1] 200 | 1 | 21 | = [x105| 201 wa
DYNAMIC ELECTRICAL CHARACTERISTICS at T3=25°C; Input ty, =20 ns, C =50 pF, R_.=200 k()
TEST LIMITS
CHARACTERISTIC CONDITIONS All Pac ;) UNITS
Von (V) MIN TYP. MAX
Propagation Delay Time tPHL 5 — 1.7 - us
Strobe, Data to Qutputs ' 10 —_ 850 - ns
: 15 — 575 — nsg
5 — 1.5 - {7
tpLH 10 - 625 - ns
_ 15 - 500 - ns
Transition Time 5 — 3.3 —
tTHL, 10 — 1.6 - us
: . T H 15 — 1.1 — .

'Minimum Strobe Pulse . tw 5 — 15 - s
CWidth .o o . - 10 —_ 600 — ng

L o 15 — 475 = ns .
Minimum Data Pulse twH, 5 - 1.6 - us

Width : twL 10 - 700 -_ ns
R e 18 — 500 — D8
Minimum . Terminator T tw ‘ L
Input/Output. Pulse s 5 - 10 — ns
|_Width ~ ‘
“{Minimum Data - tsu 5 - 0 —
Setup Time 10 - 0 - ‘ng .
Data to Strobe L 15 - 0 —
Input Capacitance CIN Any Input — 5 — -pF
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TIPRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design: Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be.orare used. Fi's'publication of information regarding any third
party’s products or services does not constitute TI's approval; warranty or endorsement thereof.
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