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CMOS Dual
‘D’-Type Flip-Flop

High-Voltage Types {20-Volt Rating}

B CD40138 consists of two identical,
independent data-type flip-flops. Each flip-
flop. has independent data, set, reset, and
clock inputs and Q and Q outputs, These de-
vices can be used for shift register applica
tions, and, by connecting Eoutput to the
data input, for counter and toggle applica-
tions, The logic level present at the D input
is transferred to the Q output during the
positive-going transition of the clock pulse.
Setting or resetting is independent of the
clock and is accomplished by a high levet on
the set or reset line, respectively.

RECOMMENDED OPERATING CONDITIONS

Features:

B Set-Reset capability )

® Static flip-flop operation — retains state
indefinitely with clock Jevel either
“high’” or "low™

8 Medium-speed operation — 16 MHz (typ.)
clock toggle rate at 10V

B Standardized symmetrical output

characteristics

® 100% tested for quiescent current at 20 V

® Maximum input current of 1 zA at 18 V
over full package temperature range;
100 nA at 18 V and 26°C
& Noise margin {over full package
temperature range}: TV at Vpp=5V
2VatVpp=10V
25VatVpp=15V
B 5.V, 10-V; and 15-V/ parametric ratings:

® Megets all requirements of JEDEC Tentative

Standard No. 13B, “Standard Specifications

for Description of ‘B’ Series CMOS Devices”

Applications:
" Registers, counters, control circuits

At Ty = 25°C. Except as Noted. For maximum reliability, nominal operating condy-
tions should be selected so that operation is always within the following ranges:

CD40138
FUNCTIONAL DIAGRAM

AMBIENT TEMPERATURE (Ta)=23%C

ol

InEaN

N

4
=1
g
]
m
=
-]
e
>
&
puanay; ]

n

<]

QUTPUT LOW {SINK) CURRENT [IOL: —-mA

Ls

T
I
1
I

W
T
T
T

v 4o

t
1

wam

frymona py

© ¥
DRAIN-TO-SQURCE VOLTAGE (Vpgl—V
N 320° 2anan
Fig. T — Typical output tow (sink)
current characteristics.

AMBIENT TEMPERATURE {Tpj=25°C 1 1 T

“If more than one unit is cascaded in a parallel clocked operation, t CL should be made less than or equal to
the sum of the fixed propagation delay time at 15 pF and the transition time of the output driving stage for

the estimated capacitive load.

v LIMITS 3 :
CHARACTERISTIC (3? UNITS L :
MIN. MAX. g T ¥
SorriT Vol i £ GATE - T0-SOLRCE VOLTAGE (Vgs)+15 v 3111
UpPPlY- w T by
{For Tp = Full Package - 3 18 \ ; ! 1
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5 40 - . H
Data Setup Time tg 10 20 - ns gz.‘ i
15 15 - T
5 140 - ° DﬂAIN-TO-SOURgE VOLTAGE I(VDs)—V
22CY -24M19m
. Fig. 2 — Minimum output low fsink)
Clock Pulse Width _ 10 60 - ns current characteristics.
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Fig. 3 — Typical output high (source)
current characteristics.
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STATIC ELECTRICAL CHARACTERISTICS
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2::;?::& CONDITIONS LIMITS AT INDICATED TEMPERATURES (°C)  |UNITS 2
Vo Vin| VDD +25 H H g
) (VI|] (V)| -55 | —40 | +85 | +125 |Min. | Typ. | Max. g
®
Quiescent — Jos| s 1 1 30 |30 ] - |oo2] 1 g
Device - [o.107 10 2 2 60 | 60 - foo2 [ 2 A WA o}
Current — Joisf 15| 4 | 4 120|120 | - |o002] a | ¥ 5
Ipp Max. — [020] 20 | 20 | 20 | 600 | 600 | — | 0.04 | 20 g
Output Low szcs-zeszimz
(Sink) 0.4 05 5 064 |0.61 | 042 [0.36 | 0.51 1 — Fig. 4 — Minimum output high (source)
Current, 05 |o0} 10} 16 |15 [ 11 [o9 [ 13 ] 26 - current characteristics.
lgp Min. 15 0,15( 15 42 4 28 24 3.4 6.8 - mA
Qutput High 4.6 0,5 5 —0.64]-0.61]|-0.42|-0.36|-0.51] —1 -
{Source} 26 105} 5 —2 |-18|-13]-115]—16] 32| - T e
Current, 9.5 0,101 10 —16]|-15|-11]-09 |-13] =26 - -":‘.
lgy Min. 135 0,15 15 —42| 4 |-28|-24 |-34]| —68 — =
- z
Output Volt- T
age: — 0,5 5 0.05 - 0 0.05 2
Low-Level. — 0,101 10 0.05 — 0 0.05 ;
v Max. - 0,15| 15 0.056 - 0 0.05
QL Max v §
Output Volt- i
age: — 05 5 4,95 4.95 5 — §
High-Level, - 0,10} 10 995 895 10 —
Vou Min. - 0,151 15 14.95 14.95 15 - LOAD CAPACITANCE (€, 1—sF
92C5-27533
Input Low 0545 — 5 15 — — 1.5 Fig. § — Typical propagation delay time vs. load
Voltage, 1,9 - 10 — — 3 capacitance (CLOCK or SET to Q,CLOCK
ViLMax. [15135[ — [ 15 a -1 -141, or RESET to Q).
Input High {0545 — 5 35 35 - = AMBIENT TEMPERATURE (Tote29°C |
Voltage, 1.9 - [ 10 7 _ _ . o
. L
ViyMin. [15135] — [ 15 1 | - |- 3
Input %
Current, — |oas]| 18 | 0.0 | 201 | 21 | 1 ~ |x10-5 201 | nA L
N Max. ;
g
3
TRUTH TABLE
o o R 3 e Q
T o o LOAD CAPACITANCE (C ) —pF
SECTION f AN . sars-2r9me
SO x0T e E e Fig. 6 — Typical propagation delay time vs. load
X x e e capacitance (SET to @ or RESET to Q.
X X 0 1 1 08
x x vt
LOGIC O=LOW lluﬂlENT TEMPERATURE (T, =z 25°C
LOGIC |« HIGH Ttgrsm 58
A LEVEL CHANGE €, ~505F
X+ DON'T CARE 11
NIN)a FFI/FF2 TERMINAL
ASSIGNMENTS -
O %
o« o BUFFERED QUTPYTS 2 s
*3(||)0—~[>>—L[>D-L ——D?—Do—oiim y § sHHH :
CL C
o—4 g " b
*al1 NPUTS ARE r [ H7 ;J"
140~ vpp PROTECTED BY Z 10
70-vgs c':‘:gswpxgvzcnon g seaaspseqs
92CM - 27508R1 sran
Fig. 7" Logic diagram and truth table for CD4013B ° SUPPLY VOLTAGE 1Yot v B e 2esarne

fone of two identical flip-flops).

Fig. B — Typical maximum clock frequency vs.
supply voltage.
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MAXIMUM RATINGS, Absolute~-Maximum Vaiues:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

N
T

Voltages referenced toVgg Terminal) .........ovvvuiiiiiiinniannns O -0.5V to +20V 0=
INPUT VOLTAGE RANGE, ALL INPUTS ... -05VioVpp +0.5V i
DG INPUT CURRENT, ANY ONE INPUT . oo it ae e e ia e e e eniraeinns +10mA [

POWER DISSIPATION PER PACKAGE (Pp):
ForTa=-55%C1o+100°C .................
For T, = +100°C o +125°C

DEVICE DISSIPATION PER OUTPUT TRANSISTOR

AMBIENT TEMPERATURE tT. yu28%C
INPUT 1,3 14220 00

? rx. i}
N
N

E N\

FORTp = FULL PACKAGE-TEMPERATURE RANGE (All Package TYPes) .. .......ovun eusoennonn,.. 100mw
OPERATING-TEMPERATURE RANGE (Tp)
STORAGE TEMPERATURE RANGE (Tgigh ... viietveenenanensen e nneenecanaennenn

DISSIPATION PER DEVICE =~ (Ppyl—pW

R
TN

€ = BOpF
CL =15 pF == =

ILIl IlIJll 11

LEAD TEMPERATURE (DURING SOLDERING): 2 & e
At distance 1/16 % 1/32 inch {1.69 + 0.79mm) from case for TOS MAX . .........un e ireienrnrnnnsens +265°C

2 4 68 2

3 10 103
INPUT FREQUENCY {fy}—Hz

1
sl 2 460 2 268
10%

92¢3-392M

Fig. 9 — Typical power dissipation
vs. frequency.,

TEST CIRCUITS

DYNAMIC ELECTRICAL CHARACTERISTICS
At Ta= 25°C,’ Input t,ly = 20 ns, CL =50 pF, RL =20 k)

Yoo

t

FEST CONDITIONS LIMITS P s
CHARACTERISTIC Yoo (V) W TP, | WAK UNITS o
Propagation Delay Time: - SRt 150 300 o o
Clock to Q or @ Outputs 10 = 65 130 | ns
teuL, teun 15 —_— 45 80
_ 5 - 150 - 300
Set to Q or Reset to Q teuw 10 - 65 130 ns
155 hl 24050 ;’& vss9lCS- 1rad Ry
Set 106 or Reset 1o Q tem, 10 _ 85 170 ns ~ Fig. 10 — Quiescent device current.
" 15 — 6C 120 ’
5 — | 100 | 200 _
Transition Time truL, trun 16 -— 50 100 ns
. 15 — | 40 80 Yoo
Maximum Clock Input 5 35 | 7 T— i
Frequency¥ fc. 10 8 16 — MHz - ety oS
15 12 | 24 | - . D - ._*?
5 — 76 140 - -~ - ~ T
Minimum Clock Pulse Width 10 - 30 60 | ns ' - e
tw 15 — | 20 | 40 fss With O T AT
Minimum Set or Reset Puise [ . = 90 | 180 Yoo Oflvss
Width tw ’ 10 . — ' : 40 80_ ns 92€%- 2T400M
’ 15" . T 25 . 56 Fig. 11 — Input voitage.
5 —_ 20 40
Minimum Data Setup Time ts 10 — 10 20 ns
15 - 7 15
5 = 2 5 i
Minimum Data Hold Time tu 10 - 2 5 ns INPUTS |
15 — 2 5 v{_@_. :: :z:csun: INPUTS
Clock Input Rise or Fall Time 5 — — 15 vas -— 70 BTN oo AND Ves
t,CL, CL 10 — — 10 us = CONNECT ALL UNISED
15 — — 5 l VYpo OR Vg
Input Capacitance Cin Any Input - 5 75 pF h secs-2renz
#Input t,tr = 5 ns. Fig. 12 — input current,
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