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CMOS Features:

= Schmitt-trigiger action on each input with no ke
Quad 2" HPUt NAND external components a— ~ e
H : ® Hysteresis voltage typically 0.9 V at a—23 13 .,
schmltt Tr|ggers Vpp=5Vand23VatVpp =10V 3 12
) ) ® Noise immunity greater than 50% ! R ¢
High-Voltage Types (20 Volt Rating) ® No limit on input rise and fal tinvws PIL] M) E T
® Standardized, symmetrical output characteristics s 'IZF’; 0
, : ® 100% tested for quiescent current at 20 V ] —
B CDA0I3B consists of four Schmitt- ® Maximum input current of 1 uA at 18 V 0— s .,
trigger circuits. Each circuit functions as a over full package-temperature ran
two-input NAND gate with Schmitt-trigger 100 nA a‘t’a‘ls \?eand ;;ac 9e. vgs—Y Mo L
action on both inputs. The gate switches at 5.V, 10-V, and 16-V parametric ratings Tes-23080

different points for positive- and negative- )

going signals. The difference between the 'sMeen': a:"’r:'qw;;r;entswf ;Etl’)g; ‘ FUNCTIONAL DIAGRAM
i - tanda 0. ‘‘Standar cifications
t It - ’

positive voltage {Vp) and the negative volt for Description of ‘B’ Series CMOS Devices"

age (V) isdefined as hysteresis voltage (V)

(see Fig. 2). Applications: RECOMMENDED OPERATING CONDITIONS
The CD4093 types are supplied in a 14-lead 8 Wave and pulse shapers For maximum reliability, nominal operating
hermetic ~ dual-in-line  ceramic  package ® High-noise-environment systems conditions should be selected so that operation
(F suffix), 14-lead dual-in-line plastic package B Monostable multivibrators is always within the following ranges.

(E suffix), 14-lead dual-in-line plastic » Astable multivibrators

small-outline package (M), and in chip form ® NAND logic CHARACTERISTIC [MIN.| MAX.JUNITS

(H suffix). Add the suffix 96 to the M package for

Supply Voltage Range
tape and reel. ppty g g

(T a = Full Package
Temp. Rahge) 3 18 v

MAXIMUM RATINGS, Absolute-Maximum Valies:

DC SUPPLY-VOLTAGE RANGE, (Vpp) ns.em O | T p—d>—{>o-Osman
Voltages referenced lo Vgg Terminal} ................ e P -0.5V o +20V 2630

INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT

PACKAGE THERMAL IMPEDANCE, 63 (See Note 1):

*aLL INPUTS PROTECTED BY ¢ Mos
PROTECTION NETWO

EpPackage v v v vttt it i e e e e e e e 80°C/W Voo
MPACKAgE v v v v v ittt i e e e e e e e e 86°C/W
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FORTa = FULL PACKAGE-TEMPERATURE RANGE (AllPackage Types).............c..cccueunn.. 100mwW 5
OPERATING-TEMPERATURE RANGE (TA) - ... ..o oo vt vaniinniairaniianriannnns ~550C 1o +125°C
STORAGE TEMPERATURE RANGE (Tgpg) ... vvvvnnnniei i -859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 +: 1/32inch (1.59 £ 0.79mim) from casefor 108 Max .........co.oeveieeinnrrrnns +265°C
92C5-23881RI vss
NOTE 1: Package thermal impedance is calculated in accordance with JESD 51. Fig. 1 — Logic diagram—1 of 4 Schmitt triggers.
Vop
JUe Lo
Vou
v Yop @‘ T TT T
oo vo oMvER LOAD
b %
V1 govp-vy T
H VP~ VN QUTPUT {NPUT
. ¢ Test setup CHARRCTERISTAC CHARACTERISTIC
iss VoD .
v ‘r Logic "':‘ Losic"
o woow NEdion [N
b) Transter charscteristic il - VP m——
‘o of 1 of 4'gates. 220M- 238020 VoH ~Teec s 1" W —————%o_
v QUTFBT INPUT
ss REGON  REGION
a) Detinition of Vp, Vg, Vyy ZrZI7r Iolyes

92C5-23003R3

Fig. 2 — Hysteresis definition, characteristic, and test setup. Fig. 3 — lnput and output characteristics.
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CD40938 Types

STATIC ELECTRICAL CHARACTERISTICS
s
CHARACTER-  |CONDITIONS | LIMITS AT INDICATED TEMPERATURES (°C) S P
ISTiC UNITS 5 i
Vo [Vin|Voo| - | __ 25 i i
W]V v)|-55|-a0 [+88 |+125 |mMIN. |TYe. [max. s 3
Quiescent Devics | — | 08| 6 1 30 31 - | o002 1 § .‘ué
Current, ipp —jotof 0] 2] 2] eo] e |- | ooz 21 .,
Max. ~Joisi s a| 4| 120 120 - 002] 4 -
-~ Jo20] 20| 20] 20| 600 | 600 | - 004 20 > e vouTace (v71-v”
rore o |~ |+ | 5|22 22| 22| 22| w2l zel Fio 4~ T e o o
Threshold Voltage| — |-a |10 | 46| 46| 46| 46| 46]. 58] — -
Vp Min. -] a]|wles] 68| 68)] 68} 68| 88] - H
-l o] s[26] 26| 26] 26| 26| 33]- v i
-Je]wlse] 56| s6| 56| 56 7] - i R
_ - | bli15]e63] 3] 63| 63| 63| a9af - s o
Vp Max. - a] s]36] 36| 36| 36] - 29| 36 2 i
- Jalt0p71] 71 1| 1 - .59 | 71 % HD .noc.-il-:}cgj;g! ;.
~ 1 af1s]os] 108 | 108 108 ] - 88 Ja8 | 2 TR
-l sl a] & 4 af- 33] 4 : i i‘.
jbjroja2i 82| 82) 82| - 7] 82 -H Tk H 1
=t L sz 27 | 2] 27 | - 94 [127 AT vOLTAGE vy
Negative Trigger -] 2 5] 09 o9 0.9 0.9 09 19| - Fig. § — Typical voltage transfer characteristics
Threshold Vottage| — [ a | 10| 26]. 25 | 25| 25| 25| 38/ - 58 & function of rempecatucs.
Vg Min, — T T35 2l = 2 p 7 T v [ TARSRENT TEWPERATORE (AT BT
-1 b | 5]14] 14] 1ol 14 14 23| —° i
-} b | 10|34] 34 34 34 34 b 51| - 2 -vo-iiiié";:w;: RSV
o — :
- | o] 5]a8] a8 a8 | a8 | 48| 73| g it
Ve Max. -1 a| s|z28| 28] 28| 28] - 19 [ 28 g, it i
- | af{w]s2] 52 5.2 5.2 | — . 38152 H o th
| a|s|7a] 74 74| 74| = 58| 74 v § i ETTHH
-] bl 65132} 32| 32| 32|~ 23| 32 £ pHfnhEdH
~[a[wies] es | 66 68 | - 5.1 { 66 51 o
-] b[1]e6l96] 96 os [ 73| 96 T oo s votane g 8o
H\Vl'“en':is'is Voltage : : 1: ?z = ?: ?; (1); ?: e :: : Fig 6 — Typical output low fsink) currant characteristics.
i [ al5|16| 16| 16 16] 18] 3:5 = v [ [AeERY YEwRERATURE [y 28eC
-] o[ sles] 03] 03| o3| o3| oe]- H
“ 16 [w]|1z2] 12| 12] 12] 12] 23|- 0
— o |16| 16| t6] 16| 16| 35] - o o
Vg Max, - ta| s5|16] 16| t6] 16]- 00 | 1.6 2 LB Sinpct s o
~1a[10]34] 3a | aa] 3a |- | 23]3a F i i
- fa|8] 5] .5 s{ sl--1 3]s |, 5 - [ : Eﬁ: EEEE
o[ sliel 16| 16| 16 -] oo]1ts 5 g:: st i
~loJ1w]sa] 3a [ 34 ] 3a |- [ 2334 3*® Vit ﬁm : :
- 1o |ws] 5] s 5| s|]--f as] s . A

ranes

% Input on tasminals 1,5,8,12 or 2,6.8,13; ather inputs 10 Vpy . e
Fig 7— Mini t low (sink) currant

blnpm Qn terminals 1:and 2, 5 snd 5,8 and 9, or 12 and 13; other inputs to Vop- 7 z;mw fow | / c i

2
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CD4093B Types

STATIC ELECTRICAL CHARACTERISTICS (CONT'D) DRAIN= TO- SOURCE VOLTAGE t¥ps)—v
AMBIENT vtw:nruné?v.)-zfc}»iﬁ]H”}”-s -
;% b iabasisbssasddi p
CHARACTER- CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) sane “TEI"'“'-W"“ VOLTAGE (vos)--3vErTiisily
ISTIC : ' UNITS T f il 3
VO V|N VDD +25 H JHE é | ] 'r!'f {1 E
(VI Jov)(vi -85 |-40 |[+88 (+125 |MIN. | TYP. |maAX. | spnmEE LRI %
Output Lowisink) | 04105 ] 5] 064 | 061 | 042 036] os 1] - S i Mtk H
y 1855084 H
Current, o.5{o10| 10| 16 18 11 0.9 13 261 - S =3
. . ]
loL Min. 1.6(0,15} 15| a2 q 28 24 34 68| — i ot
mA 5
&
Output High 46|05 5 |-064 {-061 |-042 |-036 | -0.51 -1f - £
{Source) 25(05| 5| -2} -18| -13{-118} —16]| -32[ - T
I(lu"er;:;‘ 951010 10| 16 | 15 [ -1.1 ] -09| —13] 26| - Fig 8 — Typical output high (source) current
On TR 135/03s| 15| —a2 [ -a | —28[ -24[ —3a| —e8| - characteristics.
Output Voltage - 108 51 005 _ 0 ]0.05 DRAIN-TO-SOURCE VOLTAGE {Vps)—¥
Low-Level, - |0.10} 10 . 0.05 - 01005 -1s . s °
AMBIENT TEMPERATURE 151-25°C T HHHHHHEE
VoL Max. - o5} 15 0.05 = ofoos | FHHHHHH AT :
- Jos| s 4.95 4.95 5| - Shimsiclyinienin o i i Y
QOutput Voltage : : - 1 :E 3
High-Level, - la.10] 10 9.95 9.95 0] - = 2
VoH Min. - {o1s] 15 14.95 14.95 - i f HE
Input Current, 1 Iasgs -“1" i é
Iypy Max. - |o18] 18| 01 | 201 +1 ] - £1075 |+0.1 | pA SHEHIHS it
8 . >
DYNAMIC ELECTRICAL CHARACTERISTICS anass i ‘ i
T,= - 4 = = = vacs zesrms
At A 2500’ nput ly, ty 20ns, Cl 50pF, RL 200k Fig. 9 — Minimum output high (source) current
characteristics.
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
V AMBIENT [RALT:
Vol::.l‘)rs TYP. MAX_ s LOAD CAPACITANCE m_)-;'o;’: ¢
1
Propagation Delay Time: 5 190 380 x
tPHL. 10 90 180 ns &
PLH - 15 65 130 3
5 100 200 | 3
Transition Time, tTHL. 10 50 100 ns §_
tTLH 15 40 80 i
input Capacitance. Cyy Any Input [ 75 pF.
d SUPPLY VOLTAGE (vppl 20

F2CE- 24M2ORE

Fig 10 - Typical propagation delay time
vs. supply voltage.

AMBHENT TEMPERATURE (Tale25+C AMBIENT (Tale2soc

> | INPUT ON TERMIMALS 1,58, 12 OR 2.6.9,13; 1
e . 1 OTHER WPUTS TIED TO Voo . H

- x
I £ :
g H £
= w iy
zs : : 8. 4lit]
= H
L] H > A8
g t :
e HEw ;
: =, :
£ H £

3

(3

r T

jas I
Hi 5 0 5 0
L] 40 & O 5 0 SUPPLY VOLTAGE (vppt=v
LOAD CAPACITANCE (Cy )= pF SUPPLY VOLTAGE (Vpp)—V 7CI-Te0NIM
F , ’ T I 9?:;-:;2 S2CE- 244 IR: F 13 T ’ h T
i - ical transition time vs. N . . i - ical per cent hysteresis vs.
e Y i o Fig. 12 — Typical trigger threshold voltage vs, Voo & ypical pe ¥
capacitance. supply voitage.
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CD4093B Types

10 AMBIENT TEMPERATURE (Ty)s28%¢ | / 1G] AMBIENT YEMPERATURE [Ty 1+ 25°C
o+ & LonD caPaCITANCE (G| 1118 oF
- I // E /
104 '-,0"‘ v \o3) SUPPLY VOLTAGE (vppl® 18V
3 ¥ c\/ % "8F FrEQUENCY (112100 kM2 P
hll < .
! &
a 3 e 4 I
f.o;_ &\43 P V! é ,g‘t_“ 15, 10 hbz Vs
g IC -
£ ST T
£ 2 > 7 Sl E] SV, IRz 1 . s
2" / o 1o t —
s E / ,‘4{ ; - 0w, o /
S a4 . |
i y z "
3 S v,
o pri
- P -
L[5) 1 111 | 11t 111l Lt L] W“.Llll Lt 11 L1 Ll Loil bl
A0 2 A 68 2 aEel z 4 &0z 4458 EIRCIL L LA ARE ALY LS IR LADS IR L LI L LA
10! o [} 0?2 34 34 10 10? 0’ w0 L] 10
FREQUENCY ()~ k¥t RISE ANO FALL TIME [ty bt 1—
92¢t5-24833 s2ce-2nee
Fig 14 — Typical power dissipation vs. Fig 15 — Typical power dissipation vs. rise and
frequency characteristics. fall times;
Voo 0 CONTRO
TO CONTROL L SIGNAL
SIGNAL OR vpp Voo [ ta =
OR Vpp |—n,,1 | 174€04093B
® | — Vob v
1/3C04007A % 3 I | s
i ez vacoeonse ves "‘"‘*“[(55)(%5.")]
Voo : o
v, fremy SOKQ S RSIMA
ss Ves tyy= RC ,n(vw-vp 3; WO pFLCLIuF
S0RR SR IMA 3
100 pF $C < IuF FOR THE RANGE OF R AND C GIVEN
s 243 < 14 <04y
FOR THE RANGE OF R AND C 92¢5- 23887R1

GIVEN Sus <ty <ty

92C5- 2 3886R1

Fig. 17 — Monostable multivibrator.

;DD
INPUTS
Voo NOTE
\,_@_’ " MEASURE INPUTS
° SEQUENTIALLY,
Vgs - TO BOTH Vpp AND Vg5
- CONNECT ALL UNUSED
INPUTS TO EITHER
! Voo OR Vsg-
vss
$2C- 27402

Fig. 20 — Input current (i

4

est circuit.
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Fig. 18 — Astable multivibrator.

(TOR VIEW)

92C5-24835

TERMINAL ASSIGNMENT

APPLICATIONS.

TO CONTROL
SIGNAL
OR ¥pp

174 CD40938

Vop svgpy—— -
"ssl—M—-—

FREQUENCY RANGE OF WAVE SHAPE
IS FROM OC TO | MHx

JLIL,

Vss

#2C5- 23888

Fig. 16 — Wave shaper.

Voo
Yoo }
INPUTS
©
vss
Vis
22¢%- 27401 R

Fig. 19 — Quiescent device current test

circuit.
vbD
R= 12062
SWITCH
OR RELAY
CONTACT CD40838
C< 0.001uF

1

Fig. 21 - Conlact Debaucer
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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 TI PRODUCTS 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 or implied, 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 or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright 0 1999, Texas Instruments Incorporated
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