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Data sheet acquired from Harris Semiconductor

SCHS032
Features: - -
CMos Dual J K . ® Set-Reset capability - - sETy
M aster-S' ave F"p-Flop & Static flip-flop operation — retains state mdeflmtely
with clock level either ‘high’’ or “‘low’’ i
- N - - .
High-Voltage Types (20-Volt Rating) 8 Medium speed operation — 16 MHz (typ.) clock toggle oo,
rate at 10 V '
B CD40278B is a single monolithic s Standardized symmetrical output characteristics “:::z'
chip integrated circuit containing two iden- » 100% . ‘ 20 -
tical complementary-symmetry J-K mastef: / “’tef’ for quiescent current at 20 V °
slave flip-flops. Each flip-flop has provi- .~ ® Maximum input current of TuA at 18 Vover cLotK;
sions for individual J, K, Set, Reset, and full package-temperature range; N
Clock input signals. Buffered Q and Q 18 V and %Oc pe range; 100 nA at RESET; — 3]
signals are provided as outputs. This input- ‘ z
output arrangement provides for compatible ®  Noise margin (over full package- | azcs-vrazar
operation with the RCA-CD40138 dual D- temperature range):
type flip-flop. 1VatVpp= 5V . .
The CD40278 is usefu! in performing con- 2VatVpp =10V Functiona) Disgram
trol, register, and toggle functions. Logic 25VatVpp=15V
levels present at the J and K inputs along ® 5.V, 10-V, and 15-V pa,amet,ig ratings
with internal self-steering control the state = Meets all re
. N N uirements of
of each flip-flop; changes in the flip-flop Standard Ng 138, SstandJaErc? gce;l:-lef?‘a: o
state are synchronous with the positive- for Description of ‘B’ Series'CM%S Dca‘lon’s'
going transition of the clock pulse. Setand L evices
reset functions are independent of the clock Applications:

o - . N a ) - .
and are initiated when a high level signal is Registers, counters, eontrol circuits

present at either the Set or Reset input.

The CD4027B types are supplied in 16-lead
hermetic dual-in-line ceramic packages (D
and F suffixes), 16-lead dual-in-line plastic
packages (E suffix), and in chip form (H

suffix). . o A TR . .
. . . - - : . © g2 —fI0 16 |— Vop
3F ~—2 15 [-1}
cLockz —4{3 14— T
MAXIMUM RATINGS, Absolute-Maximum Values: RESET2 —f 4 13 b~ cLock)
DC SUPPLY-VOLTAGE RANGE, (Vpp) ':: ] : qul [~ RESET)
Voltages referanced toVgg Terminal) ....... ... iiiiiinn i -0.5V 10 +20V SET2 q 7 10 t ::
INPUT VOLTAGE RANGE, ALLINPUTS ... .. .iiiiiiiiiiiiiiieeiniie e -0.5VioVpp +0.5V Vss —18 9 | sET!
DC INPUT CURRENT, ANY ONEINPUT ... ....... .00 (e e b baer et s s s e re ey +10mA _ . TOP VIEW e 2eano
POWER DISSIPATION PER PACKAGE (Pp): ) i
FOrTA=-550Ct0+1000C ... oiiiiii ittt saaa e een-. S00OMW
ForTa=+100°Ct0 +125%C....ic.ovvnninnn. AU Derate Linearity at 12mW/°C to 200mW TERMINAL ASSIGNMENT
DEVICE DISSIPATION PER OUTPUT TRANSISTOR
FOR Tp = FULL PAGKAGE-TEMPERATURE RANGE (Au Package Types) ....................... 100mW
OPERATING-TEMPERATURE RANGE (TA). .. ... ne v PN el -559C to +1259C
STORAGE TEMPERATURE RANGE {Tgyg) .. .. - e e ie e P -659C to +150°C
LEAD TEMPERATURE (DURING SOLDERING): - :
At distance 1/18 £ 1/32 inch (1.58 £ 0.79mm) from case ford0s ma) .....c.cvvienionsvninannnss +2659C " et
» RESET
a2}
‘Dtﬁ b o 2(14) T
R = - - ! PRESENT STATE NEXY STATE
Xy &’)_] msrgn ¥ ) . 1weurd Touteur coe OUTPUTS
v ; % SLAVE 9 : yeJsing e o9
TG » r—<{>—{>o-ou 13) ilxfofof o ' o
n f xlolofo [ Vel LR
® T cL cL ofxlotog o § /7 fo|s
511 & ‘ L . Dlelel v LT[0
) x|xjo |0 L3 -— NO CHANGE
TG 16 x[xf1]o x X 1o
2 i v XAk 1O |¢ x x ol
T oD x|xf 1 x x 1 1
[49 (OGIC 1+ HIGH LEVEL

LOGIC O LOW LEVEL 92CM- Z75SIRI
& LEVEL CHANGE

X - DUN'T CARE

*ALL INPUTS ARE v
PROTECTED BY ss
CMOS PROTEC TION
NETWORK

Fig.1 — Logic disgram and truth table for CD40278 fone of twe identical J-K flip flops).
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CD40278B Types

?

RECOMMENDED OPERATING CONDITIONS at Ta = 25°C, Except as Noted,

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

OUTPUT LOW (SINK) CURRENT (L) — mA

LIMITS 2
All HEE
CHARACTERISTIC Vbp Packages UNITS it
V) { Min, | Max. wEE A
R
Supply-Voltage Range ‘ 8 3
~ 3 18 v i
(For T = Full Package Temperature Range) § okt : :
5 200 _ DRAIN-TO-SOURCE VOLTAGE (Vpgi—V zes-2a51808
Data Setup Time 's 10 75 - ns Fig.2 — Typical output low f(sink)
15 50 | - : current characteristics.
5 140 - )
Clock Pulse Width tw 10 60 - ns AMBIENT TEMPERATURE [Ta1s25°C
15 | 40 - T
5 3.5 .'3 M
Clock Input Frequency (Toggle Mode) fcoL 10 de 8 MHz < s e
15 12 Elz ) SOURCE. 3
na
5 - | 4 ° e
. . - = annszasns w
Clock Rise or Fall Time t,CL*, 4CL 10 - 5 us - o g §
15 — 2 | Jess QO W
S -
5 s | o
5 | 180 - 5 H z =
Set or Reset Pulse Width wl 10 80 - ns 5 “Hftey 23
: 15 50 — i é: 'i‘ ;
. ORAIN-TO~SOURCE VOLTAGE (Vpg}—Y = 5
- . . . 928 -2e31 9 (=] E
If more than one unit is cascaded in a parallel clocked operation, t,CL should be made less ; o
than or equal to the sum of the fixed propagation delay time at 1§pF and the transition Fig.3 ~ Minimum output low (sink)
time of the output driving stage for the estimated capacitive load. current characteristics.
DRAIN- TO-SOURCE YOLTAGE (vps)—V DRAIN-TO-SOURCE VOLTAGE (Vpgi—V
-] -0 -5 o -1% ~| -5 4] - —
bWV s eSS R ST 'rmqgm':w;,z,syg; T us T Iy TE s (Tal e
SATE ~TO-SOURCE VOLTAGE (¥gs)=-Sv e ? GATE -T0.- SOURCE VOLTAGE (vgel= -5 v HEE] ® Wl /1
2 [ I |r.,/ 4 /
g Y 17
2 g b
& z SAV
i § § & p. s
> =2 Clov T g SR l
v i{ ; 2 T lt;: __c“’q ,’,A' ]anﬁopF_
TT § IT § /‘/ CLrIBPF —=w—
= t bl s |
~13 § -8V ‘§ Vil
3 3 g b
- _ . ; : ~ . X ' “ "@M‘ '.o‘. ) ";D’ ) uw'z “ 68
.s2CE-Jasz0ms - i ) 'ﬁcs-lwurfr e T FREQUENCY { ;‘;)—m;. 92C5-38475
Fig.4 — Typical output high (source) Fig.5 — Minimum output high {sourcs) ... ; R
current charsctaristics. currént characteristics, : Fig.6 — Typical power dissipation vs. frequency.
Voo
- A .. t
Yoo f : . INPYTS i
° RE
INPUTS OQUTPUTS -
INPUTS f - TPy v
- ViH . |-
Yoo -— NOTE a b [T e
MEASURE INPUTS
P @ = SEQUENTIALLY, vl“l. L E-
ves - TO BOTH Vpg AMD Vgg: =
7 %ESC:D‘ELII;N!R ‘ NOTE: . B
' Voo O Vs Vss Wit ren e
Vss Vo OR vsg-
2C3- 27402 B2C8- FT400M v 22Cs- 2ratIR)
Fig.7 — Input current test circuit. Fig.8 — Input-voltage test circuit. Fig.9 — Quiescent device current test circuit.
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CD40278 Types

STATIC ELECTRICAL CHARACTERISTICS

CHAHAC', CONDITIONS LIMITS AT INDICATED TEMPERATURES (©C} UNITS
TERISTIC
Vo VIN VDD . +25
) (v} (Vi| (V]| -55 | —40 | +85 | +125 | Min Typ. | Max.
Quigscent’ - 05| 5 1 1 30 | 30 - | 002 1
Device — 0,10] 10 2 60 680 - 0.02 2 A
‘Current [ —|015] 16| 4 | 4 | 126|120 | - ooz ]| 4 | *“
CtppMax. [ T 0,20] 20 20 [ 20 [ 600 [ 600 | — | C.04 | 20
Output Low , : ]
{Sink } 04 0,5 5 0.64 | 0.61 | 0.42 {0.36 | 0.51 1 -
Current, 05 0,10 10 16 |15 11 0.9 13 2.6 —
gy Min. 15 Jois] 15 ] 42 ] 4 128 [24 34168 | — |
Output High 4.6 0,5 5 —0.64]-0.61]-0.42|-0.36 | -0.51] -1 —
(Source) 2.5 0,5 5 -2 |{-18 ]| -13|-115|-16]| -3.2 -
Current, - 95 0,10} 10 —16]-15]-11[-09|-13] -26 —
loy Min. 135 0,15 156 42| 4 |-28|-24 |-34]| -6.8 —
Output Volt- _
age:. - _|os5] 5 0.05 - 0 |o0.05
| Low-Level, | ~ — 0,10 10 0.05 - 0 0.05
ot VOL Max. — 0,15]| 15 0.05 - 0 0.05 v
| Output- Volt-
| age. — |05] & 4.95 4.95 5 —
High-Level, — 0,10} 10 9.95 9.95 10 -
Vn Min, — 0,15 15 . 14.95 14.95 15 -
Input Low 0.5,4.5 — 5 15 . — - 1.5
Voltage, 1,9 — | 10 3 — — 3
. Vi Max. [15,135] — 15 4 - - 4 v
Input High 0545 - 5 35 35 - -
Voitage, 1.9 — 10 7 7 - —
Viy Min.  |15,135| - 15| 1 1t - -
Input . :
Current, — {o18| 18 { 0.1 201 | 1 | #1 — 2105|201 | pA
IlN Max.

4-10
{0-102-0.254)

79-87

{2.007-2.209)

92Cs-35059

60- 68
(1.524-1.727)
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Dimensions in millimeters ara derived from the
as indicated. Grid graduations are in mils (1079).

Dimensions and Pad Layout for CD4027BH

sic inch dimensions
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AETES ~ CD4027B Types

DYNAMIC ELECTRICAL CHARACTERISTICS at Tp = 259C; Input t;, t; = 20 ns, - ) AMBIENT TEMPERATURE (T}25°
CL = 60 pF, RL = 200 kQ ‘ il
g
_ LIMITS ?
CHARACTERISTIC " | vep | All Packages UNITS ;
(vi | Min. | Typ. | Max. 5
Propagation Delay Time: 5 - |. 150 300 §
Clock to Q or O Qutputs 10 - 65 130 ns g
tPHL. tPLH 15 - 45 90 g
5 - 1180 | 300 [~ il R
— .o CAD CAPACITANCE (S| )—
Setto Qor Reset to @ tp Y 10 — 65 130 ns . Fan canEeE " atcs-2rssz
15 - 45 80 ) Fig.10 — B;Ziul pmpmtl;’chgg; :imsaEv;.
capacitance or !
~ 5 - | 200 | 400 ‘ fo O, CLOCK or RESET to @.
Set 10 Q or Reset to Q tpyy 10 — 85 170 ns ‘
15 - 60 | 120 '
AMBIENT TEMPERATURE {Tp)=29°C
5 - 100 | 200 1:
Transition Time  tTHL, tTLH 10 - | 650 100 ns H
15 - 40 80 -t
Maximum Clock tnput 5 35 / - _ i
Frequency# (Toggle Mode) 10 8 16 - MHz X ! 8 c::’_
foL | 18 12 | 2 - ; 3 s
5 — [ 70 [ 140 5 g =
Minimum Ciock Pulse Width 1y, 10 - 30 60 ns % xQ
15 - 20 40 . = T
. % 50 o Lm.nocumﬁmslgu—lrfo s2cs-2rans g g
Minimum Set or Reset Pulse - . . . o
Width ’ 1 10 - 40 80 ns #ig.11— Typical propagation delay time vs.
' W load capacitance (SET to Q or
15 - 25 50 - RESET to Q).
5 — 100 200
Minimum Data Setup Time tg 10 - 35 75 ns RMBIENT TEWPERATURE TTa)-25°C
15 — 25 | 50 ' ko !
‘ 5 - - 45 .
Clock Input Rise or Fall Time £ THH
10 - - 5 us B
tCcL. HeL 15 _ _ 5 3
Input Capacitance C| . 5 75 pF - HHH
# Inputt,, t=5ns. g i
TD O-4uF ° suPPLY VOLTMSE'IVm!EV m::mm
= Fig. 12— Typical maximum clock frequency vs.
T ::5 ouF supply voltage (toggie mods).
"
50- pF
1 16
2 15 o] 208
= [50pF 3 ' .
T 4 3 S0pF =
= t s 12} l
& 1 —
7 ol—
8 s
= 1 |ruLse
GEN
QZCS—ISOGI

Fig. 13—Dynamic power dissipation test
circuit.
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IMPORTANT NOTICE

Texas Instruments and its subsidiaries (TI) reserve the right to make changes to their products or to discontinue
any product or service without notice, and advise customers to obtain the latest version of relevant information
to verify, before placing orders, that information being relied on is current and complete. All products are sold
subject to the terms and conditions of sale supplied at the time of order acknowledgement, including those
pertaining to warranty, patent infringement, and limitation of liability.

TI warrants performance of its semiconductor products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are utilized to the extent
Tl deems necessary to support this warranty. Specific testing of all parameters of each device is not necessarily
performed, except those mandated by government requirements.

CERTAIN APPLICATIONS USING SEMICONDUCTOR PRODUCTS MAY INVOLVE POTENTIAL RISKS OF
DEATH, PERSONAL INJURY, OR SEVERE PROPERTY OR ENVIRONMENTAL DAMAGE (“CRITICAL
APPLICATIONS”). TI SEMICONDUCTOR PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR
WARRANTED TO BE SUITABLE FOR USE IN LIFE-SUPPORT DEVICES OR SYSTEMS OR OTHER
CRITICAL APPLICATIONS. INCLUSION OF TI PRODUCTS IN SUCH APPLICATIONS IS UNDERSTOOD TO
BE FULLY AT THE CUSTOMER'’S RISK.

In order to minimize risks associated with the customer’s applications, adequate design and operating
safeguards must be provided by the customer to minimize inherent or procedural hazards.

Tl assumes no liability for applications assistance or customer product design. Tl does not warrant or represent
that any license, either express orimplied, is granted under any patent right, copyright, mask work right, or other
intellectual property right of Tl covering or relating to any combination, machine, or process in which such
semiconductor products or services might be or are used. TI's publication of information regarding any third
party’s products or services does not constitute TI's approval, warranty or endorsement thereof.

Copyright [0 1998, Texas Instruments Incorporated



