CD4093B Types

CMOS
Quad 2-Input NAND
Schmitt Triggers

High-Voltage Types (20 Volt Rating)

The RCA-CD4093B consists of four Schmitt-
trigger circuits. Each circuit functions as a
two-input NAND gate with Schmitt-trigger
action on both inputs. The gate switches at
different points for positive- and negative-
going signals. The difference between the
positive voltage {Vp) and the negative volt-
age (V) isdefined as hysteresis voltage (V)
(see Fig. 2).

The CD4093B types are supplied in 14-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 14-lead dual-in-line plastic
package (E suffix), 14-lead ceramic fiat
package (K suffix), and in chip form (H
suffix}.

Features:

® Schmitt-trigger action on each input with no s
external components *

® Hysteresis voltage typically 0.9 V at s

VDD=5 Vand 2.3 Vat VDD‘-‘ v
B Noise immunity greater than 50%
& No limit on input rise and fall times X
® Standardized, symmetrical output characteristics
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® 100% tested for quiescent current at 20 V ‘l@
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® Maximum input current of 1 uA at 1BV b LI
over full package-temperature range, ; TH s
100 nA at 18 V and 25°C Y85 b
u5-V, 16-V, and 15-V parametric ratings
8 Meets all requirements af JEDEC Tentative

Standard No. 13A, ““Standard Specifications
for Description of ‘B’ Series CMOS Devices"”
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FUNCTIONAL DIAGRAM

Applications: RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating
conditions should be selected so that operation
is always within the following ranges.

® Wave and pulse shapers

W High-noise-environment systems
& Monostable multivibrators

B Astable multivibrators

» NAND logic CHARACTERISTIC |MIN.| MaX.|uNiTs
Supply-Voltage Range
(T a = Full Package-
Temp. Range) 3 18 v

MAXIMUM RATINGS, Absolute-Maximum Values:

OC SUPPLY-VOLTAGE RANGE, (V!
(Voltages referenced to Vgg Tarminal)
INPUT VOLTAGE RANGE, ALL INPUTS .
OC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE {Pp):
For Ta = —40 to +60°C (PACKAGE TYPE E)
For T = +60 to +85°C (PACKAGE TYPEE) |
For T4 = -55 to +100°C (PACKAGE TYPES D, F, Ky .
For TA =+100 to +125°C {PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER QUTPUT TRANSISTOR

FOR Ta = FULL PACKAGE-TEMPERATURE RANGE {All Package Types)

OPERATING-TEMPERATURE RANGE (Ta):

PACKAGETYPESD, F. K. H . . . . . .. .. ...

PACKAGE TYPE E
STORAGE TEMPERATURE RANGE (T5g)
LEAD TEMPERATURE {DURING SOLDERING}:

Atdistance 1/16 £ 1/32 inch {1.59 * 0.79 mm) from case for 10 s max.

. -
) 0.5 t0 +20 V ns.e02) O [ B. .’ ’. SLIL)
~051t0 Vpp +0.5V 2sm0)

. o mA
ALL INPUTS PROTECTED BY COS/MOS
PROTECTION NETWORK
500 mw
Derate Lmeaﬂv at 12 mW/OC to 200 mW Voo
500 mw

Derate l..mearlv at 12 mW/OC 1o 200 mW

100 mW

Vsg

O
—-55 to +126°C

—40 to +85°C
—65 to +150°C
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2657C Fig. ' — Logic diagram—1 of 4 Schmitt triggers,
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Fig 2 — Hysteresis definition, characteristic, and test setup. Fig. 3 — Input and output characteristics,
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STATIC ELECTRICAL CHARACTERISTICS

LIMITS AT INDICATED TEMPERATURES (°C)

CHARACTER-  |CONDITIONS | \apeq at -55, +25, +125 Apply 1o D, F, K, H Pacs
ISTIC Values at —40, +25, +85 Apply to E Packages UNITS
Vo [VinIVoD +25
V)| v (v)[-55|-a0 [+85 [+125 [mIN. [TYP. IMAX.
Quiescent Device - |05 5 1 ! 30 30 - 0.02 i
Current, lop - 10,10 10 2 60 60 - 0.02 2 uA
Max. - [015] 15] a4 a | 120 120 < 0.02| 4
- fo20] 20| 20| 207 e00| 600 - 0.04 | 20
Positive Trigger | a| s5{22] 22 22| 22| 22 29| -
Threshold Voltage | — a Wl 46 4.6 4.6 4.6 4.6 59| -
Vp Min - | a|15|e6s8| 68 6.8 6.8 6.8 88| -
-]l o] 5|26 28 26 26 26 33| - v
-] bpliw]|se] 56| 56| 56| 56 7| -
-] b 15le63] 63| 63| 63] 63 94| —
Vp Max. -t a| stas] 36! 36| 36| - 29| 36
— 1 a ol 21 71 7.1 7| - 59 7.1
- | al5[wos] w8 ]| t08] 108 - 8.8 | 108 v
- i b | 5| 4 4 4 s [ - 331 a
- | 6 {10]|82] 82| 82 82| - 7| 82
- | b {15127 127 | vz | 127 | - 94 (12,7
Negative Trigger -l a{ s|los| oo| o8] oo oo 19| -
Threshold Voitage| - | a | 10| 25| 25| 26| 25| 25 9| -
Viy Min. T a | 15| 4 ) 4 p) 4 58| - ¥
-l b | s5|14] 14 14 1.4 14 23| -
-l o] w34 34] 34| 24| 34 51| -
~ | ol 15fas] a8 { ag] as] an 73| -
Viy Max. - a| sf28| 28| 28] 28] - 19 28
-] aliw]|sz2] s2] 52| s27- 39| 5.2
— | a]1s]74] 74a] 74 74 | - 58 | 7.4 v
~ I o] sfa2] 32| 32} 32]- 23 | 3.2
-] olw]|es| 66| 66| 68571 - 51| 66
- o 15ia6]| 96| 96| 96 | - 73| 96
Hysteresis Voltage — 2 5|03 03 0.3 0.3 03 09 | -
Vi Min. ~ | a|10]112] 12 1.2 1.2 1.2 23| -
~[a 15| 1.6] +.6 1.6 16 1.6 35| — v
-1 b]| 5]03] 03] 03] o3| o3 09 | -
— o |10 12| 12 1.2 12| 1.2 231 -
— b 15[16| 18 1.6 16 1.6 35 | -
Vi Max. - Ta | s|16] 18 16 16 | - 09 | 1.6
—1a 1034 34| 34 34]- 23 | 34
~ 1 a |15] 5 5 5 5 [ - 351 5 v
“ vl slte] 18 1.6 16 | - 09 | 1.6
~ o [10]|34] 34| 34 34]- 23 | 34
B S T 5 5 5 | - 5| s

3 Input on terminals 1,5,8,12 or 2,6,9,13; other inputs to VDD'

blnput on terminals 1 and 2, 5 and 6,8 and 9, or 12 and 13; other inputs to Vpp-
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Fig. 4 — Typical current and voltage
transfer characteristics.

i

H suppLy woLTace vy

15y, .

e T - o

H .
> o
] 8 o
£ B . o
z I ol
° T
i HHT 4 Ul
- | .
a » .
> g e
- I ol
5 1 o
& Hsv] | i
E] 3 3 INPUTS T

H 8 oV i

H I [£+]

! 28! ‘e

1 %

INPUT VOLTAGE vy 1-v

92¢S - 24028

Fig. 5 ~ Typical voltage transfer characteristics
as a function of temperature.
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Fig. 7 — Minimum output low (sink} current
characteristics.
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CD4093B Types

STATIC ELECTRICAL CHARACTERISTICS (CONT'D)

DRAIN=-TO- $OURCE VOLTAGE (¥pgi—v

LIMITS AT INDICATED TEMPERATURE (°C) AMGIERT TEWERATURE’?‘M-Z&'CHEH”H“As s g
bbb badab bt da1d ™
CHARACTER- CONDITIONS |valuss at -55, +25, +125 Apply to D, F, K, H Packages T, e, Yes S g s §
ISTIC Values at —40, +25, +85 Apply to E Packages UNITS H T i 1 : r Hise HH
= T + 0 5
Vo [Vin| VDD +25 FEHEEEL T H ik
Wi [tvi]iv)|-ss |-a0 f{+a5 J+125 [miN. | TYP. [max. HE 5 HELA BT
§33222
h =1y 20w
Output Low {Sink} 04[ 05 5 0.64 061 042 0.36 0.51 1 — o 1 i LH g
Current, os(ai0f 0| 16 15 11 0.9 1.3 26| - ryrces =8
lgL Min. 15|018] 15 [ a2 a1 28| 24| 34 68| - g ok
mA ] 5
t 13 1] [y
Cutput High 46105 5 (-064 |-061 |-042 | -0.36 | -0.51 -1 — s T :;,
{Source) 25los| s 2| 18| 13 |-1as| —16] 32| - 1 HHHE H
cUrrent, TPL5 - 24 120RY
) Min 950,16} 10 | —186 -1.5 -1 -09 -1.3 -26| — Fig. 8 — Typical output high (source) current
OH 135[015f 15 | -42 [ -4 | —28| 24| 34 68| - characteristics.
Qutput Voltage 05 5 0.05 - 0 |0.05
Low. Level B 010l 10 0.05 - o lo.05 ORAIN-TO-SOURCE VOLTAGE (Vpg)—v
. , E ] -1 -0 -5 [
VoL Max. - loas} 18 0.05 - 0foos | el OISR L et
GATE -TO -SOURCE VDLT‘?{ (Vggi= -5 V. 'E
Qutput Voltage 95 5 4.95 4.95 5] - H 3
High-Level, - |o.10] 10 9.95 9.95 0] - HH® 2
. z
Vgh Min. 0,15| 15 14.95 14.95 - g
- 2
Input Current, T : oo grons tlM
tN Max. - o1s| 18] 01 | =00 +1 1] - £1079 |01 | pA H R g
4+ 14 34 4a + "
I 183 3350 : 11 3
L HiHE L
HH ¢ N ™1 ;5
i i eI A THE T [ H 2
DYNAMIC ELECTRICAL CHARACTERISTICS st I
At T, =25°C Inputt,, tg=20ns, C, = 50pF, R, = 200k5)
A RUt L If L g L Fig. 9 — Minimum output high (source} current
characteristics.
TEST CONDITIONS LIMITS
CHARACTERISTIC UNITS
v AMBIENT TE ose
ODD TYP. MAX. 0 LOAD‘(‘:"AP"’ACITANCE(Q :-Tg::sz: ¢
VOLTS i
‘!i H34
Propagation Delay Time: 5 190 380 g iats it
7 T
PHL. 10 90 180 ns H
PLH 15 65 130 Fooo
5 100 200 3o
Transition Time, THL, 10 50 100 ns §_zc
3
Input Capactance, Cyp Any Input 5 7.5 pF &
SUPPLY ‘:%LTAGE (v.l;,i) 20
92CS-24829M2
Fig. 10 — Typical propagation delay time
vs. supply voitage.
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Fig. 11 — Typical transition time vs. load

capacitance.

Fig. 12 — Typical trigger threshold voltage vs. VDD

Fig. 13 — Typical per cent hysteresis vs.

supply voltage.
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Fig. 14 — Typical power dissipation vs.
frequency characteristics,
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Fig. 17 — Monostable muitivibrator.
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Fig. 20 — Input current test circuit.
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APPLICATIONS

TO CONTROL
SIGNAL
OR Vpp
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FREQUENCY RANGE OF WAVE SHAPE
1S FROM BC TO | MHz

Fig. 16 — Wave shaper.
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Fig. 19 — Quiescent device current test
circuit.

Dimensions in parenthesés are in millimeters and are

a1-49
{1.041-1.245)

derived from the basic inch dimensions as indicated,
Grid graduations are in mils (10 jnch).

92C5-35099

Dimensions and Pad Layout for CD4093BH

The phatographs and dimensions of each CMOS chip
raprasent a chip when it is part of the wafer. When the
waler is separated into individual chips, the angie of
cleavege may vary with respect 10 the chip facé for
oiffgrent chips. Tha actual dimensions of the isolated
chip, therefors, may dilfer stightly irom the nominal
dimensions shown. The user should consider & tolerance
of —3 mils to +16 mils applicable to the nominal
dimensions shown.
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