CD4007A Types

CMOSs

Dual Complementary
Pair Plus Inverter

The RCA-CD4007A types are comprised of
three n-channel and three p-channel enhance-
ment-type MOS transistors. The transistor
elements are accessible through the package
terminals to provide a convenient means for

These types are supplied in 14-lead her-
metic dual-in-line ceramic packages (D and
F suffixes), 14-lead dual-in-line plastic
packages (E suffix), 14-lead ceramic fiat
packages (K suffix), and in chip form (H
suffix).

Features:

8 Medium-speed operation. . . .
tPHL = tPLH = 20 ns {typ.) at C|_ = 15 pF,
+Vpp=10V

constructing the various typical circuits as = Low “high”” and “low” output impedance.
shown in Fig. 2. 500 2 (typ.) at Vpp — Vss = 10 V

More complex functions are possible using ® Quiescent current specified to 15 V
multiple packages. Numbers shown in paren- & Maximum input leakage cusrent of 1 uA
theses indicate terminals that are connected at 15 V (full package-temperature range)
lt_c.\ge(tjher to form the various configurations ® 1-V noise margin {full package-temper-
isted.

ature range)

MAXIMUM RATINGS, Absolute-Maximum Values:
STORAGE-TEMPERATURE RANGE (TS'Q) FE —65 to +150°C
OPERATING- TEMPERATURE RANGE (Ta)

PACKAGE TYPES D, F, K, H -85 t0 +125°C

PACKAGE TYPE E ~40 to +85°C
DC SUPPLY-VOLTAGE RANGE, (VDO)
(Voltages referenced to Vgg Termunal) . ... —0.5to +16 V
POWER DISSIPATION PER PACKAGE (Pg)
FOR Ta= -4C10 +60°C (PACKAGE TYPE E) .. e 500 mw
FOR T, +60 to +85°C (PACKAGE TYPE E} Derate Linearly at 12 mW/°C to 200 mw
FOR T,= -55 to +100°C IPACKAGE TYPES D, F, K) 500 mW

FOR T4= +100 t0 +125°C (PACKAGE TYPES D, F, K) Derate Linearly at 12 mW/°C to 200 mw
DEVICE DISSIPATION PER OUTPUT TRANSISTOR

FOR Ta= FULL PACKAGE - TEMPERATURE RANGE {ALL PACKAGE TYPES]) .
INPUT VOLTAGE RANGE, ALL INPUTS
LEAD TEMPERATURE {DURING SOLDERING}

At distance 1/16 * 1/32 inch {159 * 0.79 mm) from case for 10 s max

RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
operation is always within the following ranges:

100 mw
-05 1t Vpp t05 V

+265°C

LIMITS
O,F, K. H 3
CHARACTERISTIC UNITS
Packages Package
Min, | Max. | Min. Max.
Supply-Voltage Range {(For Ta = Full 3 12 3 12 v
Package Temperature Range)

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 26°C, Input t, t; = 20 ns, C_ = 15 pF,

Ry =200 kQ
LIMITS
CHARACTERISTIC | TEST CONDITIONS D.F, K, H E UNITS
VDD Packages Package
(V) | Min.| Typ.| Max. ! Min_| Typ. | Max.
Prgpagatlon Delay 5 ) 15 60 i 15 75
Time: 10 20 | 40 0 [ s0]
tPLH, tPHL
Transition Time; 5 50 75 50 100 ns
tTHL, tTLH 10 30 40 30 50
Average input
Capacitance, C| Any Input 5 5 pF

92€5- 25035
Terminal No.14 — Vpp
Terminal No. 7 — Vgg

CD4007A
SCHEMATIC DIAGRAM

Voo
*ALL INPUTS ARE v
PROTECTED BY s
€0S/MOS PROTECTION
NETWORK
Applications:

® Extremely high-input impedance amplifiers
® Shapers

® Inverters

®m Threshold detector
u Linear amplifiers
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Fig. 1 — Minimum and maximum voltage-transfer
characteristics for inverter,
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Fig. 2 — Typical current and voltage-transfer
characteristics for inverter.
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CD4007A Types

STATIC ELECTRICAL CHARACTERISTICS N
e l T g A-SINGLE INPUT onu} .
Canditi Limits at Indicated Temperatures (°C) B " ::vr:: ;:P::.:, ?:u
Charactoristic D,F,K, H Packages E Package Units ool L Y S,
Vo|VIN |[VDD!| —55 +25 +125| —40 +25 +85 ot i : \
V)] (V) ] (V) Typ. |Limit Typ. | Limit g w
Quiescent Device | — | — 5 0.05 |0.001] 0.05 3 0.5 [0.005] 0.5 15 g ©
‘ Current: -] - 10 0.1 |0.001] 0.1 6 1 [0.005] 1 30 HA ® .
It Max.{ —{ - 15 2 1002 2 40 50 | 05 50 500 .
R
OE;::jt_szlltage — 5 5 0Typ.; 0.05 Max. ity s o 25 18
0 2% E) k3 " [t
‘ v, -1 10 10 0 Typ.; 0.05 Max. INPUT VOLTS {vq)
oL szcs-17708
T N \
High Level -]10 5 4.95 Min.; 6 Typ. Fig. 3 ~ Typical voltage-transfer characteristics
Voui -1 o | 10 9.95 Min.; 10 Typ. for NAND gate.
N":;fn's'"L":x"““ 36| — | 5 1.6 Min.; 2.25 Typ.
7.2] - 10 3Min.; 4.5 Typ.
VNL v
Inputs High 1.4] — 5 1.5 Min.; 2.25 Typ.
VNH | 28] — 10 3Min.; 4.5 Typ. — AMBIENT TEMPERATURE (T,) + 25°C |
" i v,
N Margin:
I‘:‘itsa{z:: 45| — | 5 1 Min.
P ol - | 10 1 Min.
VML v B
Inputs High 05| - 5 1 Min, P
VNMH] 1| - 10 1 Min. A
5 1o =
Output Drive % 4~ SINGLE INPUT o»u} “
Current: B~ TWO INPUTS DNLY
N-Channel : _n:::: (ml:u:us's
(Sink) 04 |Vi=| 5 |075| 1 o6 | 04 035 1 03 [0.24 SWITCHED TO GROUND
1N Min 0.5|vpp| 10 16 |25 | 1.3 [ 095] 1.2 | 25 1 0.8 b ; ;
* 2.5 L3
P-Channel! mA ° e i mw’YavousI?vxl I . ’
¥ 2cs- 17067
{Source): 257 Vi=| 5 |-175] 4 |-14] -1 |-13} -4 {-1.1 |-09 Fig. 4 — Typical voltage-transfer characteristics
IpP Min. [96|vpp | 10 |-1.35]-25 [-1.1 [ -0.75[-0.65|-2.5 | -0.55 |-0.45 for NOR gate.
Input Leaka
Cpurrent: * Any lnput
netwm| - - |15 +10-5 Typ., +1 Max. uA
*Maximum noise-free low-level bipolar output voltage. TMinimum noise-free high-level bipolar output voltage.
DRAIN - TO - SOURCE VOLTS (Vpel DRAIN = TO ~ SOURCE VOLTS (vpg) - 25
T T 506_:- T anm) LR L -1 DE’[ 225 0 ::E:I::tﬁ:gxwelsraﬁrmxn-—oa%/
e - T e : . R T
H IPLASTIC PACKAGES ===l ipod H H-28 @ t 3 . -, \TE - TO - SOURCE VOLTS (\gs) * I
H i 1.‘“‘«(“ =t i Py = Enz sf
- § 3 v, 3| H -
HHIHIH ! H o H g 10
! L\ 1 tH Lz Yo L4 —% H : 2
AT e e HHH £ ass H b 3 7s
LT A o (mm(r R mmtih G : i
AMBIENT TEMPERATURE (7,1 + 25 °C | = 3§ B eate m—!:l I' 1:!1 vouTS ¢ ,‘:. sH*3 E H
JvvmcaL rewsgaature coerricient | f 1 LAHHTH 3 . os ns 2 S H CERAMIC PACKAGES — | 1]
FrFoR Tr-0 3% 7 °¢ - H S8 2 2| HHAH SHHeLasic packaces === 11
TSR T e
: " : HHHE o AMBIENT TEMPERATURE (T, )-_;vc i} A FR o {3 :
e L P ;x_r'ximﬂ:: - TYRCAL TEUPERATURE COEFFICENT FOR Ipe-03% /% 5:3: ° s snm,:f To '_csou,.lcz:vm:: (vpg) 925 a2
Trasanr )
Fig. § — Mini  output p-ch / drain Fig. 6 — Typical output p-channel drain Fig. 7 — Minimum output n~channel drain
characteristics. c{arapterisﬁcs_ characteristics.
AMBENT TEMPERATURE (1,) = 25°C TAUSIENT TEWPERATURE (1 12%°C . [[AMeiENT TEMmERaTURE (T4 < 23°C
TEMPERATURE. COEFFICIENT FOR 1o * - 03% 1°C I 5“"’:‘:01“_?;:‘“ i |' I,J mc:w-“ OF Vpo*O 3%/°C ron
T # , PR
2 ST 7o - SowmcE vours (VG;),- S .'-o - : % T
" TR b 1 i HH
HH T :-,‘ - . £ } - H H H e
{1 . i
H H = 5 of 5 TS
z T 5 g L asth $
g o VIS £ g D i
1 Vs o) g - . putet
% T Term.[7 TO GND. . sl % . .
3 3 CONN. [14 T0 3 I f S84 :
B -siiiss 58 ieatd BEsR! syt i
25 78 0 K " 1! o o 20 0 0 0 0
DRAIN — T0 — SOURCE VOLTS {Vpg) sxes-iress NeuT vo:‘ot tvp—v ® esrreem CAPACITANCE (C(| — oF vcsrran
Fig. 8 — Typical output n-channel drain Fig. 9 — Typical voitage-transfer characteristics asa  Fig. 10 — Typical propagation-delay time vs. load
characteristics. function of temperature. capacitance.
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CD4007A Types

AMBIENT TEMPERATURE (Ty) »25°C AMBIENT T (10028 %¢ AMBIENT TEMPERATURE (Ty )« 28 ¢ 3t
H TYPICAL TEMPERATURE COEFFICIENT FOR LOAD CAPACITANCE (C_) *13 pF (05| POWER DISSIPATION P2 Cupplt + -
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Fig. 12 — Maximum propagation-delsy time Fig. 13 — Typical dissipation characteristics.

vs. supply voltage.

Fig. 11 — Typical transition time vs.

load capacitance.
6 : 8 3 s (14,2,11); (8,13); .
(1,5); (7,4,9) ":’ED"“"’ (13,2); 1,11} égjo—ow
(12,5,8); (7,4,9)

] 12
9205 15350 920513389 92cs-133a8

a) Triple Inverters b) 3-input NOR Gate ¢) 3-Input NAND Gate

oo (13,12,5); (4,9.8);
(14,2); (1,11) (6,3,10); (8.5,12);
?——l’* - L (11,14);(7.4,9) {6,3,10); 113,1,12);

(14,2,11); (7,9)

{OPTIONAL Vpg PULL-UP)

Voo
oyt T )_DO_,
23— 2
= -, e o @E» =
_ 0T ivpp)eCo Al

c®— I{ 57 (vggleCA o CO
L " .
- L.,
® ALL P-UNIT SUBSTRATES = Vs§
ARE CONNECTED YO vpp

ALL N-UNIT_SUBSTRATES
ARE CONNECTED 10 Vgs  vgg Vs

(1,12,13); (2,14,11);
{4,8); (5,9

(OPTIONAL VggPULL-DOWN)

92C5-15327
52¢5-15330 ves

e} High Sink-Current Driver f}) High Source-Current Driver

d) Tree (Relay) Logic
Yoo @(7:‘1’,
SR -

[ ‘i -— —
iV ; (oum @

7Y Pi‘[ J AN e
' { A (1,5,12); (2,9);
(11,4); (8,13,10);
(6,3,10); (14,2,11); vss (6,3)
(7.4,9); (13,8,1,5,12) 9205 -13328 ’
g) High Sink- and Source-Current Driver
Fig. 14 — Sample COS/MOS logic circuit arrangements using type CD4007A.

h) Dual Bi-Directional Transmission Gating

Voo
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Yoo
Voo INPYTS Yoo

fa

INPUTS ouTPUTS NPUTS

NOYVE

Voo Ynn Voo -]
MEASURE INPUTS
SEQUENTIALLY,

.
:\>-. y :\’-@" -
vaL Vss 0 00TH Vpp ANO Vgg:
- CONMECT ALL UNUSED

INPUTS TO EITHER

noTE Voo O Ves
Vss TEST ANY COMBINATION J
OF INPUTS 58
Vss
9265-27441 »2c3- 27401 22¢4-27402

Fig. 15 — Noise-immunity test circuit.

Fig. 16 — Quiescent-device-current test circuit.

Fig. 17 — Input-leakage-current testcircuit.
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