CD4093B Types
CMOS Features:

= Schmitt-trigger action on each input with no ]
Quad 2-|npllt NAND external components 1 [*-voo
H 2 ® Hysteresis voltage typically 0.9 V at o—34 ps
Schmitt Tnggers Vpp=5Vand23VatVpp=10V . 2
. . & Noise immunity greater than 50% ! T B
High-Voltage Types (20 Volt Rating) & No limit on input rise and fall times ML) p— b,
® Standardized, symmetrical output characteristics s 10
= 100% tested f i ] I
The RCA-CDA4093B consists of four Schmitt: o po s tomn tor R e 20V . .
trigger circuits. Each circuit functions as a aver full :: “tem rature“ran ] _ F
two-input NAND gate with Schmitt-trigger 100 nA a'?:B \fand 2‘;(: 9e. ves MO le ¢
action on both inputs. The gate switches at ® 5.V, 10-V, and 15-V parametric ratings S7cs. 23680

different points for positive- and negative- K i
going signals. The difference between the . g'eet; alul' r'::qu-{;:entss of ;E(?gge TGfMa“VB FUNCTIONAL DIAGRAM

L . tandard No. , “‘Standar cifications
positive voltage {Vp) and the negative volt- for Description of ‘B Series CMOS Devices"
age (V) is defined as hysteresis voltage (V)

(see Fig. 2). Applications: RECOMMENDED OPERATING CONDITIONS
The CD4093B types are supplied in 14-lead ® Wave and pulse shapers For maximum reliability, nominal operating
hermetic dual-in-line ceramic packages (D " High-noise-environment systems conditions should be selected so that operation
and F suffixes), 14-lead dual-in-line plastic & Monostable multivibrators is always within the following ranges.

package (E suffix), 14-lead ceramic fiat ® Astable multivibrators

package (K suffix), and in chip form (H ® NAND logic CHARACTERISTIC |M|N. MAX.|[UNITS
suffix).

Supply-Voltage Range
{T A = Full Package-
Temp. Range) 3 18 v

MAXIMUM RATI NGS, Absolute-Maximum Values:
OC SUPPLY-VOLTAGE RANGE, 1\’00’

(Voltages referenced to Vgg Terminal) . . . . . . . . . . . . . . ~0.6t0 +20 V "5'8"2): B- -' '- O30
INPUT VOLTAGE RANGE, ALL INPUTS . . . . . . . . . . . . . —05mvoo+osv 26,9810

DC INPUT CURRENT, ANY ONEINPUT . . . . . . . . . . . . . . . HomA
POWER DISSIPATION PER PACKAGE (Pp): Akt peuts, FrotecteD by cos/mos
For Tp = 40 to +60°C (PACKAGE TYPEE) . . . . . 500 mW
For Tp = +60 to +85°C (PACKAGE TYPE E)} . .. Derawe Lmeaflv at 12 mW/SC to 200 mW Yoo
For Ty = -55to +100°C (PACKAGE TYPES D, F, Ky . . . . S00 mwW
For T = +100 to +125°C {PACKAGE TYPES D, F, K) Lo Dera!e Lmearlv at 12 mW/°C to 200 mW
DEVICE DISSIPATION PER QUTPUT TRANSISTOR
FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types) . . . . . 100 mW
OPERATING-TEMPERATURE RANGE (Tp):
PACKAGETYPESD.F.KH . . . . . . ..o o st i i —55 to +125°C
PACKAGETYPEE . . . . . . . . . . . . ot e it e e —40 to +85°C
STORAGE TEMPERATURE RANGE (T“g) C e e —65 to +150°C
LEAD TEMPERATURE (DURING SOLDERING): 92¢5- 2308181 vss
At distance 1/16 £ 1/32 inch (1.569 £ 0.79 mm) fromcase for 10smax. . . . . . . . +265°C Fig. 1 — Logic diagram—1 of 4 Schmitt triggers.
Yoo
Jue 5
7 Vou o
' w D
Voo ) Yo ™ DRIVER LOAD
vy Y1 Yo
\ Vi VeV OUTPUT INPUT
e ! c) Test setup CHARACTERISTIC voo CHARACTERISTIC
+ _
i v LoGic *1* Losic "
o w o [ feos” W
b} Transfer characteristic 0 | |m=————— 4+ -V = ——— N
Yo of 1 of 4 gates. s2cu- 238820 Vou— e T W ———— i
OUTPUT INPUT
Vgs nscloni bv REGION ~
al Definition of Vp, Vi, Vg X ves
. . L ) 92¢s 230833
Fig. 2 — Hysteresis definition, characteristic, and test setup. Fig 3 — Input and output charscteristics.
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CD4093B Types

STATIC ELECTRICAL CHARACTERISTICS O TEMPERATURE (Ta 75 <
LIMITS AT INDICATED TEMPERATURES (°C) sy voutast gy 2 0
CHARACTER- | CONDITIONS |y aes at -55, +25, +125 Apply 1o D, F, K, H Pach . :
IsTIC Values at —40, +25, +85 Apply to E Packages uNITS £ »
Vo |Vin|VDD +25 g ' %
V| IVI|[(vI|-55|-a0 [+85 [+125 [MIN. | TYP. |MAX. e : Za
Quiescent Device | — | 05| 5| 1 1 30 o | - 002 1 g ” ) : _ . Ho%%
Current, Ipp - logof 10] 2 2 60 60 | — 002{ 2 A et : HEbHH
Man. - |015| 15| 4 4 120 120 | - 0.02 4 IR tmg S R R
— jo20f 20| 20| 20| eo00o | €00 | - 004 20 B2 et voutace gy
Positive Trigger - a 51 22 2.2 22 22 2.2 29| - Fig. 4 — Typical current and vZ;:a;;z'
Threshold Voltage] — | a | 10| 46| 46 a.6 4.6 46 59| - transfer characteristics.
Vp Min - | ali1s5| 68| 68 6.8 6.8 6.8 88| - FHHHRHET
~ b | s]|26] 26| 26| 26| 26| 33| - v Eaasttts e
~ | ol 10|s6] s6 56 5.6 56 7| - 3 :
- | o [ 15]63] 63 6.3 63 | 6.3 94| - %’ 5 Hh
Vp Max - | a| s{36] 36| 36| 36/ - 29| 36 b H
— | a w721 71 71 74| - 59| 7.1 - 13
~ | a |15 [108] 108 | 108 ] 108 - 838|108 v H i ¥ E £
-l 6| s} a 4 4 a | - 33 4 H R
- {6 ]1w0|82] 82| 82| 82} - 7] 82 i jii $EE4
o s 19 "
- e {shar| 27| w27 ] 27| - 94 [12.7 RO voLTGE 1oy
Negative Trigger - a 5 0.9 0.9 0.9 0.9 0.9 1.9 - Frg. 5 — Typical voltage transfer characteristics
Threshold Voltage] — | a | 10| 25| 25 25| 25| a5 a9 - as 2 function of temperature.
VN Min, _ a 15 4 4 a 4 4 58 | - v AMBIENT r:w:amiwz (Y‘A)-zs-c‘ THH
-l o] s[1a] 1a| 1a] 1a| 14| 23] H !
~ | o] 1w0]3a] 3a] 34| 34| 34| s1]- 3o i
- | o[ 15]a8] a8 | 48| 48] as 73| - 5 5 SHE1
Viy Max. - al s{2s8| 28] 28| 28] - 19| 28 S it 1 e
-1 a|10]52] 52 52 52 ) - 39 | 52 & & H H
— T a1 7a] 74| 74] 74] 58] 7.4 v § § Hi
- | b 5|32 32 3.2 32 | - 23| 32 g H HHH
— [ b |10]66| 66| 66| 66 - 51 66 S R i
_ i 51 96 9.6 96 96 _ 73 | 96 ° DRA?N*TCI'SOURICE VOLYAGEI(V()s)— v wen e
Hysteresis Voltage - 2 5[03 03 03 03 03 09 - Fig. 6 — Typical output tow [sink} current characteristics
Vi Min. -~ a | 12| 12 1.2 1.2 1.2 23| -
— a | 15] 1.6 1.6 1.6 1.6 1.6 35| - v “""“‘* “'1"';"“‘“ ‘f-”.']“'C T I #
— I o] slo3a]l o3| 03| 03| 03 09 | - H ! t 53 t
“ 1o w0} 12| 12 1.2 12 1.2 23| - _‘;g T
“ 1o [w[16| 16 16 1.6 16 35 | - gl? ae- 'I VOLTAGE Vog)+15V 111
Vi Max, - a| sl16] 1.6 16| 16| - 09 | 16 H ” 5
— | a |10]34] 34 3.4 34 | - 23 | 34 H o
~|alis| s 5 5 5 | - 35| s v 3
“ vl s|tef| 16 1.6 16 | - 09| 1.6 5
— | o [10|34] 34 34 34 | - 23 | 34 3? )
~ b 5 5 5 5 51— 35 5 DNA?O:»TO-SOURCE VOLTAGE {Vp§)—V

s2cs-zensm
@ Input on terminals 1,5,8,12 or 2,6,9,13; other inputs to V. . .
P P oo Fig. 7 — Minimum output fow (sink} current

Binput on terminals 1 and 2, 5 and 6,8 and 9, or 12 and 13; other 1nputs to Vop- characteristics.
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CD4093B Types

STATIC ELECTRICAL CHARACTERISTICS (CONT'D)

DRAIN- TO- SOURCE VOLTAGE (Vpgh—v

LIMITS AT INDICATED TEMPERATURE (°C) AT mmmuaé'?v.» R T T m
Hs Ld s ibeiail 1
CHARACTER- CONDITIONS |Values at -55, +25, +125 Apply to D, F, K, H Packages : G‘"“ °‘ SouRcE VoLTace ‘“GS’ o T‘
ISTIC Values at —40, +25, +85 Apply to E Packages UNITS HiH T I I : HH 3
Vo |Vin (Voo +25 s IR R RN 324 488 5
V) Jivi[(v)|-55 |-4a0 {+85 |+125 | MIN. | TYP. [mAx. i A g
.8 g -rav -
Output Low (Sink) | 04]05] 5| 064 | 061 [ 042 | 036 o051 1] - ESESinN 5 3 HIH ™8
Current, os|o10| 0| 186 15 1.1 0.9 13 26| - Srpssss g
low Min. 15|018] 15| 42 4 28| 24 34 6.8 — i
mA : H 5
H
Output High 46|05| 5 {-064 |-061 |-042 |-036|-051 -1 - HH 5
i HEHTHTH
{Source) 25|05 | s 21 18| 13 |-1as] 16| -32[ - 1 i
. u”e";:"‘ 9.5[016} 10| -6 | —15 | -1.1 -09 ¢ -1.3 -26| — Fig. 8 — Typical output high (source) current
On 1356]0,15] 15 | -4.2 -4 | -28} 24| 34| 68| - characteristics.
Output Voltage 05 5 005 - 0 |0.05
Low.Level B 0.10] 10 0.05 = o loos ORAIN-TO-SOURCE VOLTAGE (Vpg)—V
. . - : -10 -5
AWBENT TEMPERATORE (1 Y- 25°¢ AT
VoL Max. - fo1s] 15 0.05 - 0005 | L R "
5 4.95 4.95 5 e € voLrhct lge) - v ¢
Qutput Voltage 0.5 . — b 3
High-Level, - |0,1G| 10 9.95 9.95 01 — 2
z
Vo Min. 015] 15 14.95 14.95 - g
Input Current, ; FHHH ppepes: é
HNy Max. - [o18| 18 { 01 | =01 1 T £1075 |+0.1 | pA H i T g
8 BB 3
+ ¥
i i
8 : 3 ] 5
DYNAMIC ELECTRICAL CHARACTERISTICS Hi: i _°
At T, =25°C: Input t,, tr= 20 ns, C; = 50pF, R, = 200k
A pUL Ly, tf n CL P L 00K 2 Fig. 9 — Minimum output high (source)} current
characteristics.
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
Y AMBIENT T -
00 | tvye. MAX. A o Carmerner e St
VOLTS B S e T
Propagation Delay Time: 5 190 380 8
PHL- 10 90 180 ns H
tPLH 15 65 130 5
=
5 100 200 5
Transition Time, tyy, 10 50 100 ns i§
TLH 15 40 80 Ig
Input Capac‘tance, Cp Any Input 5 7.5 pF o
suriy Voummoe cpr 50
Fig. 10 — Typical propagation delay time
vs. supply voltage.
o | NeuT O TERMRALS 15,60 5 08 2. 6.9,13; SHDIENT TEMPERATURE (Tw)-25°C H
- ;” l | OTHER INPUTS TIED TO vpp b . .. , o
3 S 4 iul b o8| z MY
L (i s 1 S HH i
£ [l E i o b ke
Z Iﬂl!ﬂ!‘%ﬂ!ﬂ!ﬂl‘iﬂ! il H g2 ! g I 1
) e s HELHEEEE |
v ] 1 > T B fisest : H
g z i : g fhiiEendatas iR iaass sRisR IS hRtsistet
5 4 EESEEEEEICe iSERE TR L £ ofd asassds
] - L £ o H
" & be i H
:f_’ i e bitte rrtr———r FH
H i LR 3 5 S
- 40 J 5 20 SUPPLY VOLTAGE (Vpn)—V
LOAD CAPACITANCE (C( ) —pF yace saszn SUPPLY VOLTAGE {vpp)— V 92¢S-24832M
Fig. 11 — Typical transition time vs. load N Fig. 13 — Typical per cent hysteresis vs.

capacitance.

Fig 12 — Typical trigger threshold vo/lage ¥s. VDD

supply voltage.

276

This Material Copyrighted

By Its Respective Manufacturer




CD4093B Types

107 AMBIENT TEMPERATURE (Ty)s23°C 10%] AMBIENT (T4 1+ 25°C
} . v S LOAD CAPACITANCE (€ )e 13 pF
2
oy ‘QO"Q L ,a:,swvu VOLTAGE (Vpg!= 15V /
s i N % V3 rreouency 111-100 sHx
* F o Lf /
R o 2}
£ opk o S == LA APPLICATIONS
g F L £ i
2 A F //
I S H TG CONTROL
H w; d"d A A g BV Pt %IRGNAL
2 - v
s < F ‘(‘(( = 10V, TN /‘ oo
s .f o : T e e
10,
2 e 5V, | kM1 VSSN— 2 v,
pi 174 C04093B ss
07 | Lol 451 4o o3 SNEUTT IR T GRS AT W 92CS- 23885
ot e e T e e e L L L O e e R FREQUENCY RANGE OF WAVE SHAPE
10|
FREQUENCY (1)-kHs RISE AND FALL TIME (1,191 —ns 'S FROM 0G TO | MH:
I26s-2ae33 9CT- 24834
ig. 74 — ical r dissipation vs. . - s B -
Fig. 14 — Typical power d pat Fig. 15 — Typical power dissipation vs. rise and Fig. 16 — Wave shaper.
frequency characteristics. fall times
Yoo Voo
TO CONTROL SIGNAL
TG CONTROL
OR v ta
SIGNAL oo v A= f
bo v
|/‘C§‘Qs3! INPUTS
Vs, °
vss —
Voo~
v 1n=RC A .m.v‘g
- e i) o

Y,
ss th = RC Ra (7
Vss
SO <R
100 pF < ¢
FOR THE RANGE OF RAND C
GIVEN Spus < ty <
92CS- 23886R!
Fig. 17 — Monostable muitivibrator.
;w
INPUTS
-
Voo - NOTE
\,_@_’ - MEASURE INPUTS
o SEQUENTIALLY,
Vss ] TO BOTH Vpp AND Vg
- CONNECT ALL UNUSED
NPUTS TO EITHER
Voo OR Vss
vss
s2c5- 27002
Fig. 20 — Input current test circuit.
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71-79
(1.803-2 0071

SO s RsIMR
100 pF S C< | uF
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a2cs. 21401R)

92CS-23887R

Fig. 18 — Astable multivibrator.

Fig. 19 — Quiescent device current test
circudt.

[TOP VIEW)

92Cs-24833
TERMINAL ASSIGNMENT

Dimensions in parenthesés are in millimeters and are
derived from the basic inch dimensions as indicated.
Grid gradustions are in mils (10~ inch).

a1-49
(1.041-1.245)

The phatographs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the
d into individual chips, the angle of
ge may vary with respect to the chip facé lor
different chips. The actual dimensions of the isolated
chip, therefore, may dilfer siightly from the nominal
dimensions shown. The user should consider a tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.

92CS-35099

Dimensions and Pad Layout for CD4093BH
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