HARRIS SEMICOND SECTOR

& HARRIS

CMOS Strobed Hex
Inverter/Buffer

High-Voltage Types {20-Volt Rating)

B CD45028 consists of six inverter/
buffers with 3-state outputs. A logic “1" on
the QUTPUT DISABLE input produces a
high-impedance state in all six outputs. This
feature permits common busing of the out-
puts, thus simplifying system design. A
Logic "1 on the INHIBIT input switches
all six outputs to logic 0" if the QUTPUT
DISABLE input is a logic “0”. This device
is capable of driving two standard TTL {oads,
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CD4502B Types

Features:
# 2 TTL-load output drive capability THREE-STATE
QuipyT 4
® 3-state outputs OisABLE "
NEBIT 5
& Common output-disable control a2 o
® Inhibit controt wtl T S o
& 100% tested for quiescent current at 20 V o3t 20
2 5.V, 10-V, and 15-V parametric ratings pael T} e 2.q4
® Maximum input current of 1 uA at 18 V over - ’—T{ [T
full package- -temperature range; 100 nA at e
18 V and 25°C SO s W [P

® Meets all requirements of JEDEC Tentative
Standard No. 13B,"Standard Specifications
for Description of ‘B’ Series CMOS Devices”

® Noise margin (full package-temperature
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FUNCTIONAL DIAGRAM

which s equivalent to six times the JEDEC range) =
“B"-series |QL standard. 1VatVpp=56V
= [ARGIERT Ti 1925 F H
The CD45028 types are supplied in 16-lead 2VatVpp=10V b E. T;"l H 1 :
hermetic dual-in-line ceramic packages (D 25VatVpp=15V i R
and F suffixes),. 16-lead duai-in-line piastic . . . 3 1 s
package (E suffix). and in chip form (H Applications: g S0URCE VOLTACE (VasTs
suftix). This deviceis similar to the MC14502. W 3-state hex inverter for interfacing IC's @
with data buses 5
g
® COS/MOS to TTL hex buffer H
¢
MAXIMUM RATINGS, Absolute-Maximum Valuas: E
OC SUPPLY-VOLTAGE RANGE, Vop) e

Voltages referenced to Vgg Terminal) ...............oouoouieoiuni oo -0.5Vto +20V - T
INPUY VOLTAGE RANGE, ALL INPUTS .. -0.5VitoVpp +0.5Vv ° gum.m.w:;g VOLTAGE {Vgg) v Vics-2miss
OC INPUT CURRENT, ANY ONE INPUT . . =10mA
POWER DISSIPATION PER PACKAGE {Pp)k Fig.2 ~ Typical output low (sink)

FOrTA==-859C10+1000C .. ...iviiiit it e ... 500mW current characteristics:

ForTp = +100°C 10 +1259C Derate Linearity at 1 2mwW/oC lo 200mwW
DEVICE DISSIPATION PER OUTPUT TRANSISTOR TR e TR T 57 ]

FOR Tp = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)...........ovvunnnn... 100mW H
OPERATING-TEMPERATURE RANGE (TAY e eenenns 569C 1o +1259C ? 11
STORAGE TEMPERATURE RANGE (Ts‘ ) «....=859Clo +1509C 3 )

LEAD TEMPERATURE {DURING SOLDERING) ., GATE - 10~ SOURTE VOLTAGE (vesivi5V HEE]

Atdistance 1/16 + 1/32inch (1.59 & 0.79mm) from casefor 10s max ............. Ceerrieenns . +2859C H H tH

H 13 H 3
INVERTERBUFFER NO. 1 H i H
. Voo g 1 3
— e ] FHH
TC}—-}::I ; -
SiTms o o1 TRUTH TABLE 3. v H
DisABLE DISABLE [ inriBIT| on [[an i :
learI’O———D:—k 0 o 0 1 ORAIN-TO-SOURCE VOLTAGE {¥os)—V
I $283-29:52
0 0 1 0
Yas 3 1 X 0 Fig.3 — Minimum output low (sink)
INVE?T g g{’i‘:ﬁsns : X X > current characteristics.
Voo Lngic 0= Low ORAIN«T0-SQURCE VOLTAGE (Vpsi—V
]E ] Z = High Impedance [AMBIENT r:wsnnuas(m-lals‘- H—HE E.:EH{ H
' A—e—9 . Se%ﬁé"s"inﬁs PROTECTED X = Don't Care VOLTAGE {¥gsis-3 7l
NETWORK Lagic 1 = High H
Vas H

Fig.1 - Logic diagram of 1 of 6 identical inverter/buffers. o

TP VIEW

o
QUTPUT HIGH (SOURCE) CURRENT(L om)~mA.

22¢5-203208)

Fig.4 — Typical output high (source)

92¢s-25128 current characteristics.

TERMINAL ASSIGNMENT
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CD4502B Types 7“. L,l 2- a )

RECOMMENDED OPERATING CONDITIONS

ORAIN-TO-SOURCE VOLTASE Vpsi—V

For maximum reliability, nominal operating conditions should be selected so that oper- T “mnmﬂ"(’ e -
ation is always within the following ranges: b b ¥ - 7 1
LIMITS L
CHARACTERISTIC n UNITS AA s 3
Min. Max. 7 z
Supply-Voltage Range {For Ta = Full Package- O ST
Temperature Rarge) 3 18 v b
] §
4
STATIC ELECTRICAL CHARACTERISTICS : §
TR 1 5
s i H
ittt it °
CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C) — HL et .
CHARACTER- UNITS s2es-za52i02
ISTIC +25 Fig.5 — Minimum output high (source)
Vo VIN (VDD current characteristic
W vy | ovr ] 55 | ~40 | +85 [ +125 [ Min. | Typ. |Max. g aractaristis.
Quiescent Device - 0,5 5 1 1 30 30 - 0.02 1 TTale25%C
Current, - 0,10| 10 2 2 80 60 - 0.02 2 A
10D Max ~ Jots| s 4 | 4 [ 120 20| - |o02]| a|* 2
- 020 20 | 20 20 600 | 600§ - 0.04 § 20 3
Quiput Low 04 [o05]| 5 | 384] 366 252 216 [306| 6 - g [HHS
{Sink} EAUHEM 0.5 0,10} 10 9.6 9 6.6 5.4 7.8 15.6 - F]
]
foL Min 15 |015] 16 [ 252 24 | 168 | 144 [204 [ a08] - 5
13 3
Output High 46 | 05| 5 |-064/-061]-042]-036{-051| -1 . | mA ER:
{Source} 25 [os|] 5 | -2 |[-18 13 |-115]-16] -32 ] -
C‘:"e“;v-‘ . 95 |010] 10 |16 |-15 | -11 | -09 |13 | 26 | -
'
OH 13.5 015 15 | -42 ] -4 -28 | -24 {-34 | -68 - © INDu?vaﬂoE :v —y 20 28
€ tvgl —
Output Voitage - 051 5 0.05 - 0 0.05 ses-1vsee
L‘L‘”d”;’:;- — Joa0} 10 0.05 _ 0 |o00s Fio6 — Topical volt .
L Max ig.6 — Typical voltage transfer
- 0.15] 15 0.05 - 0 _Joos; characteristics,
Qutput Voliage - 05 5 4.95 4.95 5 -
High-Level, _ — =
ng A:IV: 0.10| 10 9.95 9.95 10 P JANBIENT TEMPERATURE (T 1+25°C 177 T
- 0,151 15 14.95 1495] 15 - LA T
input Low 0545] - | 5 15 — | = |s o B
vonase, 9 | - [0 3 - |- [3 i h A HH
1L Max 16135 - | 15 4 = ] v - f .
5 o~
Input High 45 - 5 35 3.5 - —_ 0 A # i
Voltage, 9 - |10 7 7 — — 174
b |1
Vi M. 135 | - |15 " nw| - |- &
~ CLes0
Input Current . N N +10-5 | = ~ gt-ls:'r ———
11y Max. 0,18 18 | 0.1 | 01 *1 4] - b *0.1 uA YR WL LS
i 1 [Tt
3.State OQutput 10° ot ottt et e
Leakage Current! 018 10.18 | 18 | 04 =04 } 212 12 - +10-4 | +04 | HA INPUT FAEQUENCT {1 g)=kHs
lOUT Max 226829148
Fig.7 — Typical power dissipation as a
function of input frequency.
AMBIEMT TEMAERATURE [T, ) 25°C AMBIEMT TEMPERATURE {7y 1723°C ¥ 1 4
}. Voo
z A
2 ot Cr 500xF (o)
I Hot i T . 0 IpF
5 - : o
5 T : e A =
.!- ‘.:' 1 T ToN A eaesis :h
z 1 ¥ -sv'n.“E aviei
'E‘ 1 Lt hay TTHL $ Ve o
z iV e H
K] ;s T T
= : seiiziiis it RSV i,
e e T Fov tem T EE T
0 0 &0 [ 100 20 40 &0 a0 100
LOAD CAPACITANCE (G} —»F LOAD CAPACITAKCELC))—F
22C9-29140 $2€3-29149 == =
Fig.8 - Typical transition time as a function Fig.9 — Typical propagation-delay time as a ses-amr
of load capacitance. function of load capacitance. Fig. 10 ~ Pawer-dissipation test circuit.
ip:
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DYNAMIC ELECTRICAL CHARACTERISTICS at T = 25°C; Input t;, tf = 20 ns, Voo
CL =50 pF, RL = 200 K2 Unless otherwise specified. y t
INPUTS
€ST CONDITIONS IMIT °
CHARACTERISTIC TEST CONDITION LIMITS UNITS vss
Vpp
V) TYP MAX
— 5 135 270 -
Data or Inhibit Delay Times: 10 60 120 @
High to Low. tpyy) 15 40 80
ns
5 190 380 -
Low to Hyh, tp y 10 80 180

Fig. 11 — Quiescent-davice-current

15 65 130 test circuit.
Disabie Delay Times: RL=1 KN 5 60 120
Output High to High 10 40 80 Yoo
Impedance. tpHy 2 15 30 60 4
5 110 220 weurs qureuts
High-Impedance to Output 10 50 100 v\m 3
High, tp7H 15 40 80 viL | <
See Fig. 14 ns i =
9 5 125 | 250
Output Low to High 10 65 130 NOTE
Impedance. tp| 7 15 55 10 vss TporgamATION
Js-2MHM [7;) Py
5 125 250 Qo
High Impedance to Output 10 55 110 Fig. 12 — Input-voltage test circuit, g ;
Low, tpz( - ‘é’
15 40 80 =2
A/ Q
Transition T:mes 5 100 200 fm E g
Low to High, TLH 10 50 100 WPULS | E 5 .
v NOTE <
15 40 80 ns 3\1@_’ :: MEASURE INPUTS 8 x
5 s | 120 DigCaiibe Y
s 00 AN Vsg
High to Low. trpy, 10 30 60 -~ ComECT ALt uhusco
15 20 40 ] voomvs
Input Capacrtance, CyN Any Input 5 75 pF vss secseanor
Output Capacitance, CoyT : 7-8 15 pF

Fig. 13 — Input leakage current test circuit.

7 a3 06— (an
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Voo
atuF
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1
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1
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o y—-

t' - e Voo
:Eh [Tx%s0%
= H TEST CONDITIONS

TEST PIN 15 POINT A voL

Mz . VS§ | vss

LZ VDD . VOO ; VoH
'*2L , VoD . VoD

JTezn | vss 1 vss How e

!

87-95
! (2.210-2.413)

Fig. 14 — Disable delay times test circuit and waveforms. 92CM-~35230

Dimensions and Pad Layout for CD4502BH

Dimensians in parentheses are in millimeters and
are derived from the basic inch dimensions as
indicated. Grid graduations are in mils (10—3 inch.1
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