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CMOS Multifunction

~ CD4048B Types

Expandable 8-Input Gate

High-Voltage Types (20-Volt Rating)

® 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/OR and
AND/NOR, : : '
A fourth controf 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 controf 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:
DC SUPPLY-VOLTAGE RANGE, (Vpp)
_Voltages referencad to Vgg Terminal)
INPUT VOLTAGE RANGE, ALL INPUTS
DC INPUT CURRENT, ANY ONE INPUT
POWER DISSIPATION PER PACKAGE {Pp}):

‘ForTp =-550C 10 +100°C ............ DU

ForTp = +1009Ct0 +1259C........ ke et Derate Linearity at 12mW/°C to 200mW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR T = FULL PACKAGE-TEMPERATURE RANGE (Afl Package Typea)............c.oovveee. ., 100mW
OPERATING-TEMPERATURE RANGE [ LN T -559GC to +1259C

STORAGE TEMPERATURE RANGE LI T2 ~B859C to +150°C
LEAD TEMPERATURE (DURING SOLDERING):
Atdistance 1/16 £ 1/32inch (1.59 £ 0.79mm) from case for 108 MAX .. ...cvvnvvrenrnrrarreene.ns +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
CD4048B (see Fig. 2). For example, two
CDA4048B’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 CD4048B-series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line
plastic packages (E suffix),and in chip form
(H suffix).
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Fig. 1 — Basic logic configurations.

RECOMMENDED OPERATING CONDITIONS

For maximum reliability, nominsl cperating 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

¥ 100% tested for quiescent current at 20 V

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

u Noise margin {full package-temperature
range} = 1V at Vpp=bV.2VatVpp
=10V,25Vat Vpp=15V

m 5-V, 10-V, and 15-V parametric ratings

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

Applications:

8 Selection of up to 8 logic functions
® Digital control of logic

® General-purpase gating logic

— Decoding
— Encoding
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- CD4048B Types
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Fig. 2 — Logic diagram.
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Fig. 3 — Actual-circuit logic configurations.
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Fig. 4 — 12-input OR/AND gate. Fig. 5 — 16-input NOR gats.
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Fig. 6 — Typicai output low (sink)
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Fig. 8 — Typical output high (source)
current characteristics.
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CD4048B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Ta1+29+C 111 HF
- . iR ~
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) ol
CHARACTER- '
ISTIC 125 UNITS
Vo {Vin|VDD @0
(V} V) |(tv)| 55 | —40 | +86 | +125 | Min. | Typ. | Max. oV
Quiescent Device — 05 5 0.25 | 0.25 75 15 - 0.01 |0.25 E:E: 15
Current, - 0,00 10 {06 | 056 ) 15 15 | - 001 | 05 A
'DD Max. T Toas[ s |1 | 1 30 | 30 | - oo | 1 | "
— 0,20 20 5 5 150 150 - 0.02 5
0

Output Low 04 | 05| 5 | 064|061 | 042 | 036 | 051 | 1 - Prowo canserrance o 20

(Sink) Current 05 [010] 10| 16 [ 15 1.1 09 | 1.3 2.6 - Fig. 10 ~ Typical propagation delay time
oL Min. 15 015 15 | 42 | 4 | 28 | 24 [34 | 68 | (togic inputs to outpur)
Output High 46 | 05| 5 |-064/-061|-042]-036]-051] —1 | — | ™A as & function of load capacitance.

{Source) 25 05 5 -2 {-18 |13 |-115|-16 | -3.2 -
Current, 95 |010] 10 [ ~16 [-15 | 11 [ <09 |-13 | =26 | -

lOH Min.
13.5 0,15] 15 | 4.2 —4 -28 | -24 |[-34 | -68 -

Qutput Voltage: - 05 5 0.05 - 0 0.05

Low-Level, — Jowe[ w0 0.05 - 0 005
Vor Max.
- 0,16} 15 0.05 - o} 0.05 . . .
A% AMBIENT TEMPERATURE {Tg)=25*

Output Voltage: - 05 5 4.95 4.95 5 - D o
High-Level, — 0,10] 10 9.95 " |9.95 10 - j‘: g s g Q
VoH Min. — 1015|158 14.95 95| 15 | - i i i Sy

Input Low 0545 - 5 15 - - 1.5 .gzoo i % g E
Voltage, 19 — 110 3 _ — s T L @d O

VL Max. - H i w >
1.5,13.65] - 15 4 — — 4q v »E— 15054 gwww\a § 2’:

Input High 0545 - 5 ) 35 35 — - 5 1001 deobc’" 8 T

Voltage, 1,9 - 10 7 7 — — § 2 oy
ViHMin. 115135 | — | 15 " LRI I e 7
Input Current -5
N Max. 0.18] 18 | *0.1 | +0.1 £ H - *10 011 wA 0 20 40 60 80 100
LOAD CAPACITANCE G ) —pF
9205-24322
3-2{::; ﬁu:r;uGT 0,18 018) 18 | 0.4 | 204 +12 +12 _ +10—4 04| pA Fig. 11 — Typical transition time vs, load capacitance.
IMPLEMENTATION OF EXPAND INPUT FOR 9 OR MORE INPUTS
OUTPUT NFEUEN[::ETD'OANT OUTPUT BOOLEAN [T I[AMBIENT TEMPERATURE (Ty1-28°¢
FUNCTION 4]LOAD CAPACITANCE (€ )+ 50 pF .
EXPAND INPUT EXPRESSION : [ L
Tio* ] .:q VLA
NOR OR J={A+B+CYD+E+F+GHHI+EXP) e 3 ST
. z 4/
oA OR I (A+B+CHDHE+HF+GHHIHEXP) NOTE: : i ami
Refer to FUNCTION ﬁ"’; o ra
AND NAND J=(ABCDEFGH)-{EXP} TRUTH TABLE for i '3:,- .4 v
— connection of unused &
NAND NAND J=(ABCDEFGH)-{EXP) inputs. 2ol LAY
OR/AND NOR J=(A+B+C+D)-(E+F+G+H)- (EXP) 3 F .
OR/NAND NOR J=(A+B+C+D)-(E+F+G+H)-(EXP) Lo 1 7 : :
N 0] 10? 0% 04 03
AND/NQR AND J={ABCD)+{EFGH)+{EXP) . INPUT FREQENCY {t7)—km ms.mz;
— Fig. 12 — Typical power dissipation as a function of
AND/OR AND J=(ABCD)+(EFGH)+(EXP) it frasancy.

Note: (EXP) designates the EXPAND function li.e., Xq+X2+ ... Xp).
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CD4048B Types

DYNAMIC CHARACTERISTICS at To=259C, C| =50 pF, Input t,,4=20 ns,
R =200 k{1 unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC Vpp All Package Types UNITS
v Typ. Max.
Propagation Delay: tpy.tp H} 5 300 600
Inputs to OQutput and 10 150 300
- Ka to Qutput 15 120 240
Kb to Output 5 225 450
10 85 170
15. 55 110
Ke 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 k§ 5 80 160
Kd to Output tpyz.tp| 2 Se'; Fig21 10 35 70
tZHPZL 15 25 50
Transition Time: tTy 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
ouTPUT 1 UNUSED
PULSE . BOOLEAN EXPRESSION{ K, | K, | K
Gsnsmmnl . 500 uF FUNCTION al Bb) N} npuT
- T NOR J=-A+BIC+DIEFFIG+ 00| 0| Vsg
i ® OR JAIBICHD+EHFIGHH [0 0 [ 1] vge
2 s Lot OR/AND  |J={(A+B+C+D}-(E+F+G+H) | 0| 1 | 0| wvgg
o 3 I OR/NAND |J={A+B+C+D)-{E+F+G+H)| 0| 1 | 1 Vgg
5 12 = AND J=ABCDEFGH 11010 Vbo
el s L NAND J=ABCDEFGH 1o 1] wvpp
—. e AND/NOR |J=ABCD*EFGH 110 vpp
] AND/OR  [J-ABCD+EFGH 11| 1| vpp
= Kg=? Normal Inverter Action -
92C5-31668
o Kg=0 High Impedance Output
Fig. 13 — Dynamic power dissipation test circuit.

EXPAND Input=0

TEST CIRCUITS - STATIC MEASUREMENTS

* See Figs. 1,2,34, and 5.

SURE INPUTS

SEQUENTIALLY,

TO BOTH Vpp AND Vgs:
CONNECT ALL UNUSED
INPUTS TO EITHER

OR Vgg:

Yoo
T Voo Voo
INPUTS f puts T
NPy
INPUTL _‘Q’UTPUTS !
Vin -] . Yoo -— :orz
o ] Lo hs :’—@-’ -t EA
o
Vi =] === " vgg -
=] L =
¥ NOTE: 1 Voo
vss TEST ANY COMBINATION vss

Vss
92CS- 2TA0IR}

Fig. 14 — Quiescent device current

test circuit.

OF INPUTS

9RCS-2TAHIR

Fig. 15 — Input voltage test

circuit.
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Fig. 16 — Input current test circuit.



CD4048B Types

TEST CIRCUITS - DYNAMIC MEASUREMENTS

VDD
QuTPUT _L ] 16 |—¢
— 2 15 ——
%LR '_,,%"F T ¢3 14 INPUT
m 13 j INPUT INPUT _7[?\;507.
— 5 12
L{'s ¢t
—~ 7 10 — —— - F=30%
| o ouTPYT 50% oUTPUT h o f - 0%
tTHL TTLH
vss $2C8-3167! ) 92C5-22264. 926522265
Fig. 17 — Test circuit for tpr . Fig. 18 — Waveforms for toyy Fig. 19 — Waveforms for tTHL
tryr.and tyy o (AND) and tpyy, (AND). and tyy 1y (AND).
measurements. :
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Fig. 20 — Test circuit for rFZL, tpzey tpL 2: Fig. 21 — Waveforms for thL’ thH'
and ez {AND). prz, and tPHz (AND/.
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66-74
(1.676-1.880)

|.. 4-10
(0.102-0.254)
(l.e.’a‘:)zsagou) 1 92c5-31670

Dimensions and psd layout for CD40438H,

b

Dii jons in pa are in millimeters and are
derived from the basic inch di ions as indi d.
Grid graduations are in mils { 10—3 inch).
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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 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 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 1998, Texas Instruments Incorporated



