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CMOS Multifunction

- CD4048B Types

Expandable 8-Input Gate

High-Voltage Types (20-Volt Rating)

B CD4048B is an 8-input gate having

four control inputs. Three binary control
inputs — Ka, Kb, and Kc — provide the
implementation of eight different logic func-
tions. These functions are OR, NOR, AND,
NAND,OR/AND, OR/NAND, AND/GR and
AND/NOR.
A fourth control input, Kd, provides the
user with a 3-state output. When control in-
put Kd is high, the output is either a logic
1 or a logic 0 depending on the inner states.
When control input Kd is low, the output is
an open circuit. This feature enables the
user to connect this device to a common
bus line.

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

Voltages raferencadto Vgg Terminal) ..... ...ttt -0.5Vto +20V
INPUT VOLTAGE RANGE, ALL INPUTS .. =0.5VtoVpp +0.5V
DCINPUT CURRENT, ANY ONE INPUT .. ..ttt iierieeriaeeineravianrnasetaonnnsians £10mA
POWER DISSIPATION PER PACKAGE {Pp):

‘ForTp=-55°Cto +100°C ............ PPN e e e e e ey 500mW

ForTp = +1009Cto +125°C. . ...... et e e, Derate Linearity at 12mW/°C to 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (AH Package Types) .. .. .....ovvvrvneerecn.as 100mwW
OPERATING-TEMPERATURE RANGE (Ta). .. .. iviiiinniiniiaarninernrenanennnasnnannes -559C to +1259C
STORAGE TEMPERATURE RANGE (Tgtg) -+« v cvvveei et aa e, -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):

Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MaxX ..........vverreerrannannsnnn +2859C

In addition to the eight input lines, an
EXPAND input is provided that permits the
user to increase the number of inputs into a
CDA4048B (see Fig. 2). For example, two
CD4048B's can be cascaded to provide a
16-input multifunction gate. When the
EXPAND input is not used, it should be
connected to Vgs.

The CDA4048B-series types are supplied in
16-lead hermetic dual-in-line ceramic packages
(D and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), 16-lead small-outline
package (NSR suffix), and in chip form (H suffix).
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Fig. 1 — Basic logic configurations.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominal operating conditions should be selected so that

operation is always within the following ranges:

. LIMITS
CHARACTERISTIC UNITS
) © MIN. MAX.
Supply-Voltage Range (For T = Full Package
3 18 v
Temperature Range)
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Functional Diagram

Features:
® Three-state output _

® Many logic functions available in one package

® Standardized, symmetrical output
characteristics

u 100% tested for quiescent current at 20 V

2 Maximum input current of 1 4A at 18 V
{full package-temperature range), 100 nA
at 18 V and 25°C

® Noise margin (full package-temperature
range} = 1V at Vpp=6V, 2V at Vpp
=10V,25Vat Vpp=15V

® 5.V, 10-V, and 15-V parametric ratings

B Meets all requirements of JEDEC Tentative
Standard No. 138, “Standard Specifications
for Description of ‘B’ Series CMOS Devices”

Applications:
® Selection of up to 8 logic functions
® Digital control of logic
® General-purpose gating logic
— Decoding
— Encoding

JIGUTPUT)

TOP VIEW
s2¢5-20248M

TERMINAL ASSIGNMENT
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CD4048B Types

STATIC ELECTRICAL CHARACTERISTICS AMBENT TEMPERATURE (Ta}+28-C I HE
- Eifiiien -
g . or W
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) st
CHARACTER-
ISTIC yeTs UNITS
Vo {Vin |VDD 20
(v} V) [(v)| ~55 | —40 | +85 | +125 | Min. | Typ. | Max. v
Quiescent Device — 0,5 5 0.25°] 0.25 75 75 - 0.0t |0.25 f:f: 13 ==
Current, - 0,10] 10 06 0.5 15 16 - 0.01 0.5 A
'DD Max. —lois[ 5 | 1 1 30 | 30 | - | oot | 1
— 0,20 20 5 5 150 150 - 0.02 5
-]
Qutput Low 04 0,5 5 064 | 0.61 0.42 0.36 | 0.51 1 - m'—°‘° C‘:‘oc'”"c‘ ‘CT-)"" u::_!,m o0
(Sink) Current 0.5 010 10 { 16 | 15 1.1 09 {13 2.6 - Fig. 10 — Typical propagation delay time
loL Min, 15 0.15| 15 4.2 2 28 74 34 6.8 _ flogic inpu.fts to output) )
Output High 46 |05 | 5 [-064l-061]-042]-038[-05| -1+ [ -] mA as & function of foad capacitance.
(Source) 25 05| 5 | -2.{-18 |13 ]|-115]-16 ] -32 | -
Current, 95 |010] 10 |~16 |[—15 | -1.1 | -08 |13 | —26 | -
lOH Min.
13.5 015 15 | -4.2 -4 -2.8 —-2.4 [-34 -6.8 -
Output Voltage: - 051 5 0.05 - 0 0.056
Low-Level, — Toao| w0 | 0.05 - 0 005
VoL Max.
~ Jo1s] 15 0.05 T o |005| . ‘ ,
- v AMBIENT TEMPERATURE (T4}=25°C
Output Voltage: - 05 5 4.95 4.95 5 - @ o
High-Level, - 0,70( 10 9.95 B EES 10 - i it g o
VOH Min. — 018] 15 1495 1495] 165 | - ; i = Oy
Input Low 0.5,4.5 - 5 15 - - 1.5 §zoo # g E
Voltage, 19 -] 10 3 — | = P 15 & O
V(L Max. 2 w >
15,135 - | 15 4 - — 4 v 's- 15055 g ‘:5
Input High 0545 - 5 ] 35 35 - — E | 8 5
Voltage, 1,9 — 10 7 7 — - g )
ViHMin. L1 5135] - | 15 n n | - [ - solf i
Input Current _ _5
1IN Max. 0,18| 18 | £0.1 | +0.1 + +1 10 0.1 pA P R SR il
LOAD CAPACITANCE G )—pF
S2€5-24322
3-zt:rt; r(‘)tutlr;utt” 0,18 018 18 | 0.4 | 04 12 +12 _ +10—4 104 | wa Fig. 11 — Typical transition time vs. load capacitance.
IMPLEMENTATION OF EXPAND INPUT FOR 9 OR MORE INPUTS
OUTPUT I:é’é“[g;‘:\“_'r OUTPUT BOOLEAN [ ememaTane 71z 3
LOAD CAPACITANCE (Cy)e 50 pF Vi
FUNCTION | WEEDED AT EXPRESSION ‘ LA
?no‘ s
NOR OR J={A+B+C+DIEFF+G+H]+HEXP) e 1_4@' Saup
. iz ~
OR OR J={A+B+CHDHE+F+G+H)+(EXP) NOTE: N - @é‘p 7T ]
Refer to FUNCTION ﬁw; A 7
AND NAND J=(ABCDEFGH)-{EXP}) TRUTH TABLE for R ff '5//
— connection of unused &
NAND NAND J=(ABCDEFGH)-(EXP) inputs. % 02 114 ' S
OR/AND NOR J=(A+B+C+D)-(E+F+G+H)-(EXP} § 7 M
OR/NAND NOR J=(A+B+C+D}(E+F+G+H)-(EXP) 1o ‘li I |
] [} i0? 0¥ w0t 0%
AND/NOR AND J={ABCD)+{EFGH)+{EXP) o INPUT FREQENCY ezttt s 2120
— Fig. 12 — Typical power dissipation as a function of
AND/OR AND J=(ABCD)+(EFGH)+(EXP) input frequency,

Note: (EXP) designates the EXPAND function (i.e., Xq+Xo+ ... Xp).
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CD4048B Types

DYNAMIC CHARACTERISTICS at T4 =26°C, C| =50 pF, Input t,,t=20 ns,
R =200 k{2 unless otherwise specified

OF INPUTS

TEST CONDITIONS LIMITS
CHARACTERISTIC Vpp All Package Types UNITS
v Typ. Max.
Propagation Dslay: tpy_tp H} 5 300 600
Inputs to Output and 10 150 300
- 'Ka to Qutput 15 120 240
Kb to Output 5 225 450
10 85 170
15, 55 110
Kc to Qutput 5 140 280
10 50 100
15 40 80 ns
Expand Input to Output 5 190 380
10 90 180
15 65 130
3-State Propagation Delay: Ry =1 kG 5 80 160
Kd to Output tpyz.tp| 2 L 10 35 70
See Fig.21
tpZH P2 L 15 25 50
Transition Time: tTH LITLH 5 100 200
10 50 100
. 15 40 80
Input Capacitance: C, Any input 5 7 oF
3-State Output Capacitance ' 5 10
v FUNCTION TRUTH TABLE
00
ouUTPUT UNUSED
- PULSE . O0L
GENmml L] oo FuncTion | BOPLEAN EXPRESSION | Ky Ky f Kot o0 )
- T NOR =ATBICIDFEFFTGTH [ 0] 0| 0| vgg
i 0 OR J=ABHC+D+E+F+GHH [0 0 [ 1] wvgg
o 2 Lo OR/AND  |J={A+B+C+D)-{E+F+G+H) | 0 1 [ 0| wvgg
. s I OR/NAND |J={A+B+*C+DIMEFF+G+I | 0 1 | 1| wvgg
5 12 = AND J=ABCDEFGH 1] 0 0 VDD
Ll s t NAND J=ABCBEFGH 1lo] 1| vpp
1. ° AND/NOR |J=ABCD+EFGH 1l1]o| wvpp
] AND/OR  [J-ABCD+EFGH 1t1 1| vpp
L Kg=1 Normal Inverter Action -
92C5-31668 R
. o o Kg=0 High Impedance Output
Fig. 13— Dyna power dissipation test circuit.
EXPAND Input=0 * See Figs. 1,2,3,4, and 5.
TEST CIRCUITS - STATIC MEASUREMENTS
Voo
Voo Voo
" INPUTS t T T
o INPUYL -O.UTPUTS INF\ES_‘
vss Viu - L Yoo -— NOTE
o - o 2R (D - SEQUENTILLY.
VoL -] (- = Vg - 70 BOTH Vpp AND Vg5
-] - -] CONNECT ALL UNUSED
INPUTS TO EfTHER
¥ NOTE: I Vo OR Vg
@ Vss TEST ANY COMBINATION vss

Vs
B2CS- 2T40IRE
Fig. 14 — Quiescent device current
test circuit.

92CS-2T4 IR

Fig. 15 —~ Input voitage test

circuit.
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Fig. 16 — Input current test circuit.
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TEST CIRCUITS - DYNAMIC MEASUREMENTS
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Dimensions and pad layout for CD40438H,

Dil ions in pa h are in millimeters and are
derived from the basic inch di jons as indi d.
Grid graduations are in mils { 10—3 inch).
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



