HD14007UB

Dual Complementary Pair plus Inverter

The HDI4007UB multi-purpose device consists of: three
N-channel and three P-channel enhancement mode devices pack-
aged to provide access to each device, These versatile parts are
useful in inverter circuits, pulse-shapers, linear amplifiers, high
input impedance amplifiers, threshold detectors, transmission
gating, and functional gating. )

M FEATURES

o Quiescent Curfent = 0.5nA/pke typ @5V
+ Supply Voltage Range = 3 to 18V
s Pin-for-Pin Replacement for CD4 007UB and MC14007UB

B CIRCUIT SCHEMATIC

i
R E
Cated L }— D—ﬂomc
_Hq -

-
A

D-Na GateB  5-Ng  D-Np GateC S-N¢

Sl TYPICAL APPLICATION

(2-input Analog Multiplexer)
oA —————Q0 A

|
%ﬂ .Jé_«Jﬂjj_d
} 1 B
ﬁ_qc 1

Input O—-—-—D’—

Vop

L4

Y
=
O

13

Input
8 8 10
Tnput Output Condition
H A=C. B=0pen
L A=B, C=0pen TQ Vss

Substrates of P.channel devices internally connected to Via. =
Substrates of N-channel devices inlernally connected to Vs,

BMDC CHARACTERISTIC TEST CIRCUIT

®lou Vop=— Vgs ®lo Vop= Vgs

O Vs = Vopr— Voo

All unused inputs connected to ground.
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B PIN ARRANGEMENT
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All unused inputs connected to ground.
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HD14007UB

MELECTRICAL CHARACTERISTICS

Characteristic Symbol Test Conditions —40C z5'c 85¢C it
Yon{V) min | max | min | typ | max | min | max
5.0 — 0.0 — 0 0.05| — |0.05
! Vor | 10 Vin= Voo or ( - 190.058 — 0 0.05| — |0.05 v
Output Voltage 15 . 0.05 _ 0 0.05 _ 0.03
. 5.0 [4.95] — | 4.95)/ 50| — [4.95| —
Veu | 10 Via=0 or Vop 8.95| — i9.95] 10 — . 9.95;, — Y%
15 14.95| — [14.95: 15 -— 114,95 — |
; 5.0 | Vow= ¢50r 05V | — | 10| — 1225 10| — | 1.0
Vie |10 1 Vew= 9.0 or 1.0V - 2.0 — 450 2.0 - 2.9 \%
fnput Voltage | 15 " Vew=13.5 or 1.5V _— 25| — 1675 25| — |25
5.0 ' Vow= 050or 45V 4.0 — | 40 275 — | 40 | —
Vie 110 Vow= 1.0 or 9.0V 8.0 — 5.0 | 5.50 — 8.0 — v
.15 Vow= 1.5 or 13.5¥ {125  — 125 | 8.235 | — |12.5 | —
. 5.0 Vor = 2.5V -1,3 — —1,1{-50 — |~=0.9] —
ow 10 | Voa= 9.5V - —0.65 — —0.55 —2.5 — [—0.45 — | mA
. 15 Voy = 13.5V —-2.4 — -2 —-I10| — | —1.6] —
Queput. Drive Current 5.0 | Voi— 0.4V 052] — |04 10 — (036 — .
| oL 10 Vo= 0.5V 1.3 - 1.1 2.5 — 0.9 —  mA
15 Vo= 1.5V 40| — |33 10 — 27 —
Input Current Iin 15 — | £0.3] — |zoomom|£0.3] — |+1.0 A
Input Capacitance Cin Via= 0 — i = — 5.0 | 7.5 — - pE
5.0 Zero Signal — 0.5 — 10,0005 0.5 — 3.8
Quiescent Current Ipp 10 . ’ — 1.0 |- — [0.0010f 1.9 — 7.5 HA
15 o ke 20 | — Jooost 200 — |15 )
5.0 Dynamic+Zso, - = — lo72| — — =
Total Supply Current* | Ir 10 per Gate, — — — 1.44 — - = HA
i 15 C.=50pF, f=1kHz — | - 1 = J2a6| — | = | —

# To calculate total supply current at frequency other than IkHz.
@ Vp=5.0V Fr={0.722A/kHz) f+ipn, @Vao—10V fr= (1. 44uA/kHz)fHlon, @Voo=15Y [r=(2.16x A/kHz) /+foo

BSWITCHING CHARACTERISTICS(CL=50pF, Ta=25C) B SWITCHING TIME TEST CIRCUIT

Characteristic Symboli Vos (V) typ max Unit
5.0 a0 180
Output Rise Time t 10 45 9 | ns
15 35 70
5.0 75 150
Output Fall Time if 10 40 80 ns
15 30 60
20ns }-— —]  f——tmns
H 5.0 60 130 0% Voo
tip | 10 30 75 ns Vi _,/;% -
55 10% 5‘: .
Propagation Delay Time 15 2 ' Vs

5.0 60 130 : '
PHL PLNW
teur | 10 30 75 ns
15 25 55 s0% o
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HD74HCT374P,HD74HCT534P

BDC CHARACTERISTICS (Vec=5VE10%, Tu——40 to +85C)

Ttem Symbol Test Condition min typ max Unit
Viu Vou=0.1V or Vec—0.1V, 2.0 — — v
Input Voltage
Vig L= 200A — 0.8 vV
Vou Vee—0.05 Ve - v
Output Voltage Vie=Vig or Vig, L.=20pA
Voo — 0.0 0.05 v
Ton Vo=V or V. V= Vee— 0.8V — - —6.0 mA
Output Current
lor Vio= Vg or Vie, Viu=0.4V 5.0 — — mA
Input Current 1. Viem=Vee or GND — +0.00001) *1.0 HA
Te—25C — 0.5 HA
3-state leakage Currént Irs -
Ta=85C — — 5.0 HA
Vio= Voo or GND, Ta—25C — — 4.0 HA
Quiescent Current Ice -
L =0uA Te=85C — 40 HA
B AC CHARACTERISTICS (Vec=5V, Ta=25C, Input i.=—#;=6ns)
Ttem Symbol Test Condition min typ max Unit
Maximum Clock Frequency ff...x Cr=50pF — - 30 MHz
) tpLw l
Propagation Delay Time C.=50cF — — 28 ns
[3:3'35 .
tze - — 30
Cutput Fnable Time Cp="50pF, R.=1ki} ns
iz - — 30
tLz -— - 25
Output Disable Time C.=50pF, R.=1kQ ns
tuz — — 25
Setup Time fau 20 — — ns
Hold Time ta — — - ns
Pulse Width tw 16 — —_ ns
Input Capacitance Cin — — 10 pF

® Switching Waveforms
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* Qutputs Q shown are for the HCT374. Qutputs for the HCTE34 are
the inversion of these for the HCT374.

Figure 2b - Load Circuit
for Three-State Outputs
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Unit: mm
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’ s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’ s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.
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