CMOS Multifunction

Expandable 8-Input Gate

High-Voltage Types (20-Volt Rating)

The RCA-CD4048B is an 8-input gate having
four control inputs. Three binary control
inputs — Ka, Kb, and Kc — pravide 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 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.

In addition to the eight input fines, 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 CD4048B-series types are supplied in
16-lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-iead dual-in-line
plastic packages (E suffix), 16-lead ceramic
flat packages (K suffix), and inchip form (H
suffix).

MAXIMUM RATINGS, Abso/ute-Maximum Valuss:

DC SUPPLY-VOLTAGE RANGE, (Vce)
(Voltages referenced to Vgg Terminal)

INPUT VOLTAGE RANGE, ALL INPUTS .

DC INPUT CURRENT, ANY ONE INPUT

POWER DISSIPATION PER PACKAGE (Pp):
For Tp = —40 to +60°C [PACKAGE TYPE E}
For Tp = +60 to +85°C (PACKAGE TYPE E)

For TA = -55 to +100°C (PACKAGE TYPES D, F, K)

For TA = +100 to +125°C (PACKAGE TYPES D, F, K)
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)

OPERATING-TEMPERATURE RANGE (TA)
PACKAGE TYPES D, F,. K, H .
PACKAGETYPEE . .

STORAGE TEMPERATURE RANGE (T,tgl

LEAD TEMPERATURE (DURING SOLDERING}:

. —0.5-t0 +20 V
—OStoVDD+05V
1o0mA

. 500 mwW

Derate Lmearly at12 mW/°C to 200 mwW
500 mW

Derate Lmearly at 12 rn\N/°C to 200 mW

100 mwW
—55 to +125°C

—40 to +85°C
—65 ta +150°C

CD4048B Types
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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 uA at 18 V
(full package-temperature range}, 100 nA
at 18 V and 25°C

= Noise margin (full package-temperature
range} =1V atVpp=5V,2VatVpp
=10V,25VatVpp=15V

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

& Meets all requirements of JEDEC Tentative
Standard No. 13A, “Standard Specifications

At distance 1/16 £ 1/32 inch {1.59 % 0.79 mm) from case for 10's max. +265°C for Description of ‘B’ Series CMOS Devices'*
Applications:
= Selection of up to 8 logic functions
NOR or NAND AND & Digital control of logic
A
: B E g 2 £ g - ® General-purpose gating togic
: g 6~ : £ 65 - Decodfng
EXP Exp Exp Exp — Encoding
OR/AND OR /NAND ANO/OR AND/NOR
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13 3 F F
§ H g & e e %Pano
3 A
EXE €xP £xe £ INFUVS{(: 4 8L inPuTS
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920M- 22250 E 6 o
Fig. 1 — Basic logic configurations. '™ 7 Ko
Vss 8 KC
TOP VIEW
s2cs-20z46m
RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that TERMINAL ASSIGNMENT
operation is always within the following ranges:
LIMITS
CHARACTERISTIC UNITS
MIN. MAX.
Supply-Voltage Range (For T = Full Package 3 18 Y
Temperature Range)
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CD4048B Types

AMBIENT TEMPERATURE (Ta1" 25

banigd

OUTPUT LCW (SINK) CURRENT (1gy) —mA

current characteristics.

= L
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s2cs- 2431003
J
Fig. 6 — Typical output low {sink)
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Fig. 2 — Logic diagram. z
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Fig 3— A I-cireuit logic configurations. 5 . .
g ctual-cireuit logic ‘gurations. Fig. 8 — Typical output high (source)
current characteristics.
DRAIN-TO~-SOURCE VOLTAGE (Vpgh—V
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AMBIENT TEMPERAYURE (TA) 25°C R
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APPLICATIONS OF EXPAND INPUT b 4 } <
OR FUNCTION 1 5
: 2
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(ouTPUT) 16| x4 i s g
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vDo Kd 1, 1 X2 i &
X3 HH T S
" 3 14, A X4 1 3
9 4 13 B 57 3% H
F 5 12 C 172 CD4002A 1 ! g
€ 6 tt——op = H -
"DDL——— 4 1052 i a
8 CD4048A 9| s T s
VSS vss 16 - INPUT NOR GATE { I
12- INPUT OR/AND GATE 92¢5-20240 92¢5-20241 a2c5-2a320m2
Jr(A4B+C+DI-{E4F+G+H) [XI+X24X3+X4) J1R| 4By +Cy 4Dy FE; +F) +G #H) +Ap+Bp4Co 40y +EpHFatGo+Hy X . 3
Fig. 9 — Minimum output high (source)
Fig. 4 — 12-input OR/AND gate. Fig. 5 — 16-input NOR gate. current characteristics.
~
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CD4048B Types

STATIC ELECTRICAL CHARACTERISTICS AMBIENT TEMPERATURE (Tp)25°C 17
I jSagsasensarssanain:
LIMITS AT INDICATED TEMPERATURES (°C) ’ HRE G Nog s gt
CONDSTIONS | Values at-55, +25, +125 Apply 10 D, F, K, H Packages Susle ig33ifiaeecs H
CHARACTER- Values at —40, +25, +85 Apply to E Package : BStaEhideatiiitattal
1STIC UNITS 7 R
vo |vin [vop 125 ! et
) w) | tv) | 55 | —40 +85 +125 | Min, | Typ. | Max. T AREae 5 [ 28
Quiescent Device - 05| 5 025|025 | 75 | 75 [ - 0.01 |0.25 s T Y
Current, - Jow| 0] o0s [ o5 T 15 15 | - 001 [05| TR :
IpD Max. T [o8| 151 1 i a0 [ 30 ] - Jom | 1|~ S :
T fozo[20] 5 | 5 | 150 | 150 | - | 002 | & A i
Output Low 04 | 05| 5 | 064|061 | 042 | 0.36 | 051 1 - ° ®Loap capacirance (Co—pr OO too
(S:nk) %t:’r‘rem 0.5 0,10 10 1.6 1.5 1.1 09 1.3 2.6 - Fig. 10 — Typical propagation delay time
oL Min. 15 |015] 15| 42 | 4 2.8 24 | 3.4 6.8 B flogic inputs to output)
Output High 26 05 5 064 0611 -042] —036]-051 ] _ mA as a function of load capacitance.
(Source) 2.5 05| 5 -2 |-18 [ -13 |-t15|-1t6 | 32 -
C‘:”e";'mn 95 |o10] 10 |-16]-16] 11| -08]|-13] -26 | -
OH 136 |015| 15 |-42| -4 | -28 | -24 |-34 | -68 | —
Qutput Volitage: - 0,5 5 0.05 - 0 0.05
Law-Level, 0,10 10 0.05 - o |oo05
VoL Max.
- 0.15| 15 0.05 - 0 005
Output Voltage - 05| 5 2.95 295 | 5 - R
High-Level, ~fo10] 10 9.95 995 | 10 - i
VoH Min. — Toas| 1s 14.95 14.95 | 15 - 5
Input Low 0545 | - 5 15 — — 1.5 E
Vf:/'tagf;}' 19 - |10 3 - [ = 3 M
Iw¥ex 195135 - | 15 4 - = 2], :
Input High 0545 - 5 35 35 — — =
Voltage, 1,9 — |10 7 7 _ _ H
VIH Min. 15135 — 15 1 11 - -
tnput Current _
ﬁN vl 018) 18 | 0.1 | x01 | =1 21 | - |#10°5| 01| ua
LOAD CAPACITANCE {CL)—vF
S-itjtlr?'utll())uLtJT 0,18 018 18 | 0.4 | r0.4 +12 12 _ +10—% +0.4 uA Fig. 11 — Typical transition time vs. load capacitance.
I .
IMPLEMENTATION OF EXPAND INPUT FOR 9 OR MORE INPUTS
OUTPUT FUNCTION OUTPUT BOOLEAN 10SS[AMBIENT TEMPERATURE (T4 1225°C T
FUNCTION | NEEDED AT EXPRESSION 3|LoaD caraciTance 1ci)= SO pF 71
EXPAND INPUT - l i Y :
:
liot g1 + ot
NOR OR J=TATBFCIDFETFrGrHI+(EXP) e T T
NOTE: B ol | 3
OR OR J=(A+8+C+D+E+F+G+H)}+(EXP} e AW T »
Refer to FUNCTION %'°=*W TR 7
AND NAND J=(ABCDEFGH)-{EXP) TRUTH TABLE for & S ALXL -
—_— connection of unused & AA - |-
NAND NAND J=(ABCDEFGH)-(EXP) inputs. §»o=,_/;_,,;,,/ e R
OR/AND NOR J={A+B+C+D)- (E+F+G+H)-[EXP) § :Z/ 1 SR Sam
A
=3 2 - T
OR/NAND NOR J={A+B+C+D) (E+F+G+H)- ([EXP) 10 L L L
[ 10 10? 0% (-0 0%
AND/NOR AND J=(ABCD}+({EFGH)+{EXP) INPUT FREGENCY {1z} =Mt s~ ai62s
- Fig. 12 — Typical power dissipation as a function of
AND/OR AND J=(ABCD}+(EFGH)+(EXP) input frequency.

Note: (EXP) designates the EXPAND function li.e., X1+X2+ ... XN).
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CD4048B Types

DYNAMIC CHARACTERISTICS at T5=25°C, C; =50 pF, Input t,,t;=20 ns,
R =200 k{2 unless otherwise specified

TEST CONDITIONS LIMITS
CHARACTERISTIC Vpp | Al Package Types UNITS

\ Typ. Max.
Propagation Delay: tpy) .tpLH 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 Output 5 140 280
10 50 100
15 40 80

Expand Input to Output 5 190 380 ns
10 90 180
15 65 130
3-State Propagation Delay: Rp=1 k& 5 80 160
Kd to Output tpyz.tp| 7 See Fig.21 10 35 70
tpzH.tPZL ' 15 25 50
Transition Time: tTHL tTLH b 100 200
10 50 100
15 40 80

Input Capacitance: C; Any Input 5 7 oF
3-State Output Capacitance 5 10

FUNCTION TRUTH TABLE

Voo
OUTPUT UNUSED
Gsr:gr\f:vzonl 3004F FUNCTION | POOLEAN EXPRESSION| Ky | Kp | Ke| iy
~ t T NOR J=ATB+C+D+E+F+G+H clofo Vss
[ 6 OR J=A+B+C+D+E+F+G+H ol0 |1 Vgs
‘—_“ "; :2 J.°""' OR/AND  [J={A+B+C+D)-{E+F+G+H) | 0| 1 | O Vgs
E a 3 } I OR/NAND (J={A+B+C+D)-{E+F+G+H) | 0 | 1 1 Vgs
5 2 = AND J=ABCDEFGH 11010 Vpp
el 8 n NAND J=ABCDEFGH 1{0]1 Vpp
. " AND/NOR |J~ABCD+EFGH 1{110 Vpp
j AND/OR | J=ABCD+EFGH 11 ]1 Vpp®
L. Kg=1 Normal Inverter Action
92¢S-31668
. . o K4=0 High Impedance Output
Fig. 13 — Dynamic power dissipation test circuit.

EXPAND input=0

»

See Figs. 1,2,3,4, and 5.

TEST CIRCUITS - STATIC MEASUREMENTS

Voo
v v,
v t w w
INPUTS f urs
INi
e INPUTS, | |Qureuts )
s Vin -] . Voo NOTE
o, + \_@__ MEASURE INPUTS
o -1 ' ° SEQUENTIALLY,
YiL - - = vss TO BOTH Vpp AND Vss
—-—f = = CONNECT ALL UNUSED
INPUTS YO EITHER
NOTE: Voo OR Vsg-
v TEST ANY COMBINATION
ss OF INPUTS Vss
9205-27441R1 22¢s-27402
Vs
92C5- 27401R}
Fig. 14 — Quiescent device current Fig. 18 — Input voitage test Fig. 16 — Input current test circuit.
test circuit. circuit.
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CD4048B Types

TEST CIRCUITS - DYNAMIC MEASUREMENTS

VoD
OUTPUT —¢ [ 16 |4
cLeis rl — 2 15 —1—
osto:FI 3 I NPUT
o 319 INPUT FT;&)%
—1 5 2
K =
7 10+
s 9 OUTPUT - — 4 -X50%
teuL
vss 92Cs- 31871 92C5-22264
Fig. 17 — Test circuit for tpgy . Fig. 18 — Waveforms for topr
tryg-and tyy 4 (AND) and tpy; (AND).
measurements.
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Fig. 20 — Test circuit for tpz; , tpzyy. tpy 7. Fig. 21 —
and tpyy 7 (AND).
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Fig. 19 — Waveforms for trye
and tyy 1y (AND).

teHz
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Waveforms for tpz; , tpzpy.
tp; 7. and tpy 7 (AND].
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Dimensions and pad layout for CD40488H. The photagraphs and dimensions of each CMOS chip
represent a chip when it is part of the wafer. When the

) " wafer is separated into individual chips, the angle of

Dii i in pa h arein ters and are cleavage may vary with respect to the chip face for
derived from the basic inch dimensians as indicated. different chips. The actusl dimensions of the isolated

Grid graduations are in mils (10~ inch).

chip, therefore, may differ siightly from the nominal
dimensions shown. The user should consider & tolerance

of —3 mils to +16 miis applicable to the nominal
dimensions shown.
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