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CD4013BM/CD40138C Dual D Flip-Flop 74

general description

The CD4013B dual D flip-flop is a monolithic comple-
mentary MQOS {CMOS) integrated circuit constructed
with N and P channel enhancement transistors. Each
flip-flop has independent data, set, reset, and clock
inputs and “Q* and Q" outputs. These devices can be
used for shift register applications, and by copnecting
“Q" output to the data input, for counter and toggie
applications. The logic level present at the "D’ input is
rransferred to the Q outputl during the positive-going
transition of the clock pulse. Setting or resetting is in-
dependent of the clock and is accompiished by a high
+ evel an the set ar reset line respectively.

features
®  Wide suppiy voltage range 3.0v to 18V
2 High noise immunity Q48 VoD wvp

Low power TTL compatibility fan out of 2
driving 74L

or 1 driving 74L.S

applications

Automaotive

Data terminals

Instrumentation
Medical electronics
Alarm system
industrial electronics
Remote metering

Computers

connection diagram

Dual-n-line and Fiat Package

Yoo az az CLACK 2 REZET 2 QATAZ SET 2
14 13 12 1 10 9 3
FiF FIF
1 2
i 2 3 4 5 § 7
as il CLOCK Y RESET1  DATAGY SET 1 Vg
TOP VIEW
truth table
CLY D ] S Q a
re——
Va 0 0 0 0 1
ral 1 0 0 1 0
“~ x 0 0 Q a
x X 1 0 ] 1
X X o 1 1 ; 0
x x 1 ? 1 1
No change

T = Level chanpe
x = Daon't core case

24€10tA3/WEELOYAD

e
1

PR

ot

b hr

PE

Cr

iy

FERE T

R LT TRE TR N X

wepit, CRE o

1T E

RIS

LA

[

TR



CD4013BIV *'._4013BC

absolute maximum ratings
(Notes 1 and 2)
Vpp dc Supply Voitage

Vin Input Voltage
Tg Storage Temperaturs Range

—0.5 to +1B Vpe
—0.5 o Vpp 0.5 Vpe
—65°C to +150°C

recommended operating conditions

{Note 2)

Vpp de Supply Voltage

Vi Input Voltage

T a Operating Temperature Range

+3w +1EVpe
%1 Vpp Vpeo

Pp Package Dissipation 500 mW cp40138M —55°C to +125°C
T lead Temparature (Soidering, 10 seconds} 300°C CDaG13BC —40°C to +B5°C
dc electrical characteristics CD4013BM (Note 2}
—s5°C 28°c 125°C
PARAMETER CONDITIONS T 1 UNITS
Mit MAX MiN e MAK AR MAX
lpp Quiescent Device Current vYpp = 5V 1.0 1.0 30 HA
vop = 10V 2.0 2.0 60 s
Vop = 18V 4.0 4.0 120 HA
VoL Low Leve! Qutput Valtage b < 1.0uA
Vpp = 5V 5.05 0.05 0.05 W
vVpp = 10V 0.05 0.05 0.05 vV
Vop = 15V 0.05 0.05 0.05
VoH  High Level Output Voltage Nol< 1.0uA
Vpp = 5V 4.95 4.95 4.95 v
vpp = 10V 9.95 9.95 9.85 Y
vpp = 15V 14.95 14.95 14.95 W
Vip Low Leve! input Voltage A0 < 1.0uA
Vpp = BV, Vo = 0.5V or 4.5V 1.5 1.5 1.5 v
VDD = 10V, Vo = 1.0V ar 9.0V 3.0 3.0 3.0 v
vpp = 15V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 v
Vin Hign Level bnput Yoltage i< 1.0uA
Vpp = 8VY. Vo =0.5Vor 4.8V 35 35 3.5 v
Vpp = 10V, Vo = 1.0V or 8.0V 7.0 7.0 7.6 v
Vpp = 18V, Vg = 1.5V or 13.5V 11.0 1.0 11.0 A
loe Law Level Qutput Current Vpp = 5V, Vo =04V .64 0.51 Q.88 Q.36 mé
Vpp = 10V, Vg = 0.5v 16 1.3 2.25 0.9 mA
VpD = 18V, Vo = 1.5V 42 3.4 8.8 2.4 m
ioH High Level Output Current Vpp = 5V, Vg =46V -0.64 —0.51 —0.88 -0.36 mA
Vpp = 10V, Vg = 9.5V -1.6 -1.3 -2.25 -0.9 m
VoD = 15V, Vo = 13.8V ~4.2 -3.4 8.8 -2.4 mA
N input Cusrent vpp = 18V, Vin = 0V -0 -1075 | —g1 -1.0 HA
Voo = 15V, Vi = 18V 0.1 w0® | an 1.0 uh
dc electrical characteristics cD40138C (Note 2)
—40°C 25°C 85°¢C
PARAMETER CONDITIONS ! T UNITS
MIN MAX MiN TYP MAX MIN MAX
ipp Quiescent Device Current Vpp = 5V 4.0 4.0 30 A
Vop = 10V 8.0 8.0 60 UA
Vop = 15V 16.0 16.0 120 HA
VoL Low Level Dutput Voltage o< 1.0uA
Vpp = 5V 0.05 0.05 0.05 v,
vpp = 10V 0.05 0.05 0.05 v
Voo = 15V 0.05 0.05 .05 v
Vo High Level Qutpuit Valtage loi<<1.0uA
Vop = 5V 4.95 4.95 4.95 v
Voo = 10V 9.95 9.95 9.95 v
vpo = 15V 14,95 14.95 14.95 v
ViL Low Level inpyt Voltage ligh< 1.0uA
Vpp =5V, Vg = 0.5V or 4.5V 15 15 15 v
VDD = 10V, Vg = 1.0V or 3.0V 3.0 3.0 3.0 v
VDD = 15V, Vg = 1.5V or 13.5V 4.0 4.0 4.0 v
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dc efectrical characteristics (con't) cp4o138C (Note 2)

—0°C 5°C 35°C
PARAMETER CONDITIONS UNITS
MIN | MAX MIN TYP MAX MIN | Max
Vin Migh Level Input Voitage Nyt < 1.0uA
Yoo = 8V, Vo = 0.5V or 4.5V 15 3.5 | 3.5 v
Vpp = 10V, Vg = 1.0V or 3.0V 7.0 7.0 1.0 v
vpp = 18V, Vg = 1.5V or 13,5V 11.0 1.0 11.0 v
ot Low Level Qurput Currant Vop =5V, V=04V 2.52 0.44 0.88 0.26 mA
Vpp = 10V, Vg = 0.5V 1.3 1.1 2.25 0.8 | mA
Nop = 18V, VR = 1.5 38 3.0 2.3 PR H mA
lpt High Levet Qutput Current | Vpp = 5V, Vo = 4.6V —-0.52 -0.44 188 ! -0.36 b ma
vgp = 10V, Vey = 9.5V 13| -1 225 | .9 I oA
] Vpp = 18V, ¥y = 13.5V -5 | -3.0 -8 —2.4 ‘ mA
i

e Input Current \ Ypp = 16V, Viy =0V | 92 -107° | .3 ] ‘ LA
| vpo = 18V, vy = 15V o, ‘ 07 b a2 fro b LA

Nota 1:

“Absciurg Maximum Fatngs” are rhase values beyond which the safety of the dewvice cannat he quaranreed, they are not/meant 1o immiy

that tha devices snculd De aperated at these limits. The rable af "Recommended Cperating Conditions' and "Electrical Charactanstics’” arovides
canditions for actual device aperation.

Nota 2: Vgg = OV untess otherwise specified.

ac electrical characteristics

Ta =268°C, C =50 pF, 3 = 200k, unless atherwise specified.

PARAMETER CONDITIONS l MIN I TYP I MAX UNITS
CLOCK OPERATION
|
TPM, Of Propagation Detay Time “np =5V I 200 280 3 s
Pk Vnp = 10V 1 30 “50 | s
VoD = 15V \ 85 120 ‘ N
T, of Transition Time Voo = 3V 100 | 200 I s I
TLH VoD T 1OV 30 | 100 a3
Vo = 1BV a0 aa 3 ™
WL, or Mimimum Claek Puise Width ' VoD = 5V 100 200 ne
W i Vpo = 10V ag 30 as
Vpp = 18V 32 35 LT
TRCL. IFCL Maximum Clack Rise ana Fail Time Voo = 5V 15 R
Vo £ 1V 10 us
vpp = 15V 3 s |
5y Minmmum Set-Up Time vpQ = 5V 20 40 LI
Vo = 10V 15 30 mo
Voo = 18V 12 5 as |
oL Maximum Clock Frequency vppo = 5V 8 3 MHz |
Vop = 10V 2 125 MMz |
vpp = 15V 76 18,5 | MMz i
SET AND RESET OPERATION |
PHL(R). Propagation Deiay Time Vo = SV 150 300 nso
PLH(S) Vpp = 10V 85 120 " ‘
vpo @ 15V 45 30 LI
TWH{R). Minimum Set ana Reser VoD = 5V 90 180 ns |
WHIS) Puise Width Voo = 10V 40 80 ns
Voo = 16V bt 53 ™
CiN Average Input Capacitance Any input 5 75 pF

231
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logic diagram
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CD40138M/CD4013BC

schematic diagram
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Semiconductors — Integrated Circuits

e e
4000 CMOS ( [ & 5 iEaeman,
AR RN TP A
FAIRCHILD @ HARRIS @ MOTOROLA Mitrs. Order 153
EMICONDUCTOR ™ bl R o U List No. Code
. Philips Semiconductors A/, inthosscTaomcs CDA4030CN 3865001 wew U0 014 012 OHf
4000 CMOS offers low power consumption, high noise immunity and operates over 3V :EE:ggggE ;:g'g;g (1]3? ggg ggg 3113; g;‘;
to 15V (18V max.). 389~ A ; ; i k
Series Prefi/Suffix: CD4040BCN 385062 034 029 022 018  0.16
‘CD/CN’ = Fairchild, ‘CD/BE’ = Harris, ‘HEF’ = Philips, ‘HCF’ =STM, ‘MC’ = Motorola CD4040BE 573-681 056 038 028 022 019
Note: Due to type number consolidation by Philips Semiconductors the HEF4000 family will be HCF4040BEY 385-0741  0.48 0.39 0.32 0.27 =
supplied with a BP suffix and not P. There is no difference in specification whatsoever. HEF4040BP .385-086 092 0.46 0.34 0.32 0.30
Suffix:- BCN/BCP/BE/P/BEY= Buffered, CN/UBE/UBCP/UBP/UBEY= Unbuffered. MC14040BCP .700-230 0.50 0.32 0.22 T =
Z 4 HEF4041BP 385104 056 041 031 026 021
ST HEF40428P 385130 101 050 038 036 033
n | B e 28k 00 008K CDA043BCN 385141 032 026 020 016 015
— List N'D Code MIXED QUANTITY PRICING HEF4043BP .385-165 0.93 0.46 0.35 0.33 0.30
= : CD4044BCN 385177 032 026 020 016 0.5
3 | | HEF4o00sp 384409 044 033 025 020 0.1 HEF4044BP 385190 093 046 035 033 030
2 | | coaootgen 384410 020 017 012 010 009 CD404BBCN 385207 033 028 021 017 016
= | | cD4001BE 573619 025 017 013 010 008 it e e v
D ot ol e o e HEF4046BP 385219 101 050 038 036 033
5 ' ' : ' : : CD4047BCN 385220 037 032 023 019 017
HEF4001UBP 384-446 020 021 016 014 012 CD4047BE 573700 048 032 024 019  0.16
D | [Mcta00iBCP 700150 035 022 016 —— —— HEF4047BP 385244 107 053 040 038 035
U e & o ool CD4049UBCN 385268 025 021 016 013 0142
— | e chapeid LSRR SR e e CD4049UBE 573711 035 023 017 014 012
) ' ' : : ; HCF4049UBEY 385-270t 024 019 015 013 ——
D | | cooozen JE0L 0% NN 02, o HEF4049BP 385281 072 036 027 025 024
— | | Her4007UBP 384-513 029 021 016 014 012 CD4050BCN 385283 027 022 016 013 012
=" hadeliadie e Ll S e e e CD4050BE 57372 035 023 017 014 012
; : : : : HEF4050BP 385411 072 036 027 025 024
| it el i B et e g MC14050BCP .700-241 044 028 020 —— ——
p | | coortee 573-632 026 017 013 010  0.08 CD4051BCN 385328 028 023 017 014 013
7% | | Hera011BEY 384562t 022 017 014 012 —— CDA4051BE 573-735 043 028 021 017 014
HEF4011BP 384574 050 025 019 018 0.6
O | | Heraotiuep 364-586 029 021 016 014 012 i ilniiels BN AR BRI G0 0
= | Rt e e e R R MC14051BCP 00988 050F 0200 022 — wen
2 : ' : ' CD4052BCN 385359 028 023 017 044 043
=3 | | HeF40128p 384604 050 025 019 018 0.6 CD4052BE 573-747t 043 028 021 017 014
5 | | cosotasc 384616 022 019 014 —— HEF4052BP 385-360 087 043 033 030 028
= | | CD4013BE 573-644 026 017 013 010 0.8 v e B e e E
= | | HoF4013BEY 384-6281 030 020 015 013 —— s e S LR s e B el inan
) | | HEFdo138P s s L L CD40538E 573-759 043 028 021 017 0.4
D | |mci1a0138ce 700174 035 022 016 —— —— HEF40538P 385-384 083 041 031 029 027
= | | cDan14BCN 384-641 037 032 024 019 0.8 HCFA056BEY 365-306t 045 036 029 024 ——
= | | CD4015BCN 384-653 037 032 024 019 018
D | | HERso1seP 384-677 093 046 035 034 030 S e s L
) Vot bl e A L0 B e e CD4060BE 573-760 045 030 023 018  0.15
HEF4016BP 384600 062 031 023 022 020 HEF40608P 385-438 052 039 031 026 022
MCI4016BCP 700411 035 022 016 —— —— MC14060BCP 00253 050 082 02 —— ——
CD4017BCN 384707 033 027 020 017 015
CD40178E 573656 038 025 019 015 Q12 et e e
HEF4017BP 384720 087 043 033 032 028 ey i E G e el
MC14017BCP 704583 050 032 022 —— —— HEF40668P 385475 068 034 025 023 022
HEF4018BP 384744 096 048 036 034 031 HEF4067BP 385499 231 170 131 108 093
CD4019BCN 38475 027 022 017 014 013
| HEF4019BP 384-768 058 043 033 027 023 b s R R
 eatet centsaiheaNlm L S e s CD4069UBE 573784 026 017 013 010 008
CD40208BE 573668 051 034 025 020 017 HEF4069UBP 385-530 054 027 020 019 018
HEF40208P 384781 114 057 043 040 037 MC14069UBCP .700-265 035 022 016 —— ——
MEDE L R R e CD4070BON* 385542 021 018 013 011 010
 Fll | cD4021BCN 384793 034 028 021 017 0.6 i B il L
HEF40218P 384-800 093 046 035 033 030 Holi S Bl o omene o
MC14021BCP 700188 050 032 022 —— —— HEF40708P 385666 062 031 023 022 020
CD4022BCN 384-811 040 033 024 020 018 MC14070BCP 700408 035 02F 016 e =
HEF40228P 384-823t 093 046 035 033 030 :
CDA40238CN 384-835 020 017 012 010 009 sy Fe o Gl B
HEF40238P 384847 050 025 019 017 016 B oot 1 g b e oo
MC14023BCP 700204 035 022 016 —— —— HEF4071BP 385691 050 025 019 017  0.16
CD4024BCN 384850 029 024 018 015 014 MC14071BCP JOHE DB 0D B o
S g bassred L SR IR UL S HEF4072BP 385610 050 025 019 017 016
MC14025BCP  .640-402 035 022 016 —— —— Ll
HEF4025BP 304-896 050 025 019 017 016 My fenGE L e i
; ’ : : : ’ HEF40738P 385-633 050 025 019 017 0.6
CD4027BCN 384914 027 022 017 014 013 HEF40758P 385-657 050 025 019 017  0.16
CD4027BE 573670 037 025 019 015 012 HEF40768P 385-670 093 046 035 033 030
HEF4027BP 384938 070 035 026 025 023
e, w00 0% 12 15 00| hower  mew 0xoamoem oo o
CD4028BCN 384940 030 025 019 015 014 ; ' ' : : '
HEF40788BP 385700 045 022 017 016 015
HEF4028BP 384-93 079 039 030 028 026 CD4081BON 385712 020 017 012 010 009
MC14028BCP .700-228 050 032 022 —— —— CDA4081BE 573-814 026 017 013 010 008
CD4029BCN 384975 037 032 024 019 018
HCF4081BEY 385724 022 018 015 013 ——
S [FERE R r R 0 HEF4081BP 38573 050 025 019 017 016
| \1- Available until stocks are exhausted Cuntmued) J Atle Uil Steiiks st pabaistad o dj
i |
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