“AND"” J-K FLIP-FLOP

MTTL 1 MC500/400 series

MC515 - MC565
MC415 - MC465
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The MC415, MC465, MC515, and MCS65 are clocked
fip-flops that trigger on the negative acdge and parform the
4K togic function. Each flip-flop has sn AND input gating
configuration consisting of three J inputs ANDed together
and thres K inputs ANDed together. The multiple J and
K inputs minimize the requirements for external gating i
counters and certain other applications. A direct 5E . PRE-
SET, andt RESET are aiso available,

In normal aperstion, information is changed on the J and
K inputs while the clock is in the low State, since the inputs
are inhibited In this condition. Information is resd into a
temporary memory when the clock it in the high state.
When the clock goss low, the information is transterred
1o the bistsble section and the Q and 8 outputs respond sc-
cordingly. Thae information on the J and K inputs should not
be changed while the clock is in the high state. Each fiip-flop
can be st of resat direct by applying tha low state to the
direct SET, PRESET, or ﬁi‘sﬁ inputs.

Since esch Hip-flop is & charge-storege device, there is a
restriction on the clock fall time that must be observed,
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Total Powsr Dissipation = 40 MW typ/ pkg
Switching Times:

tpd-= 28ns typ

tod+ = 13 ns typ
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MC515, MC565/MC415, MCA465 (continued)
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MC515, MC565/MC415, MC465 (continued)

OPERATING CHARACTERISTICS

Clock fall time < 160 ns. state to “0" state nformation change on the J and K
Triggers on clock puise widths > 20ns. terminals. The flip-tiop will reguire typically 10 ns to

l ) —_— ain— recognize a "0 state to 1" state change.

Provides direct SET, PRESET, and RESET inputs. The N :

. . ’ tive edge triggering — When the clock goes fro
application of a 0" stateto Bor 9, sets Q high; 0" stats g2 39ering ock 90 m

. the high state to the low state, the information in the
o 13, "’“: Q low. The clock must be in the low state emporary storage section is transferred and the Q and O
when thesa functions sre performed. outputs will respond accardingly. While the clock is in 8
Data at the J and K inputs must be present befare ths low state, the J and K terminais are inhibited.

\ clock goes 10 & high state. If the information on the | and Unusad J and K inputs should be tied to the clock or
K inputs is changed while the clock is in 8 high state, the 10 2.0 to 5.0 vde. PRESET and SET are tied 1o Q;
flip-flop will require typically 300 ns to Hcognize s 1" RESET is tisd w0 Q.

FIGURE 1 ~ SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT

Vee
ViHx = 3.0 Vde £ 1%
r coax* 24 k
Coax* MC511
4950 OR
+ ¥ 0% EQuUIV
950
+1.0% o TN3IB05
TPin I vec OR
PULSE I .
GENER Pout -
ATOR
50 J‘
T 950
+.0%
*The cosx delays trom input 1o scope and out COAX*
PUt to scope must be matchad. The scope must
be terminated in 50-onm impedsnce. The 950-
ohm resistor and the 3cope termination imped-
ance constitute a 20.1 attenuator probe. Coax
shall ba CT-070-50 or equivalent,
Cy = 15 pF = total parasitic capacitance, which
Inciudes probe, wiring, snd losd Capacitences.
SWITCHING TIMES VOLTAGE WAVEFORMS AND DEFINITIONS

TEST INPUT
T
| TEST SYMBOL | PULSE | MIN [MAX |UNI
i Daiay Time Otf tod+ v 20 ns
Dslay Tima On toa- v 40 | s a (&) ouTPuT 1 20V
Rise Time o+ v B0 | ns i dfiov Yame
[T . s O S
Fatl Time - v 50 | ™ GND T ;ﬁ.
Ampiitude Vamp v 32 Voit 1 A0
~ ‘ .2,
WORSTCASE TESTS g (@roureuT #—“9"1}_13_5
L Device must toggle with esch clock pulsa) GND - - . I A =T
INPUT
7
TEST SYMBOL | LIMITS {000 DI TIONS INPUT PULSE CONDITIONS
' 20 MH w e T
Togyle Frequency Top zmax SYMBOL \ w v I x
. 20 .
: Pulse Width W Nt min x - PHF, +;_»0 .5,,04";70
i 1.8v mi ¥ -
' tnput High Voltage ViH 8 V min P I 20 |10¢) 20
H Fatl Time e 160 ns max F4 T i< 10|-.10/= 10
i 1. i:.:o-njj-m.
| _vin {35 |35 ]es]

; /"7)/ 522
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MC515, MC565/MC415, MC465 (continued)

FIGURE 2 — JK TERMINAL CHARACTERISTICS TEST CIRCUIT

*The cosx delays from input 1o scope snd dutput
10 scope must be matched. The scope must be
Ve terminated in 50-ohm impedance. The 350-ohm
renstor and the scops terminstion impedance
constitute a 20: 1 attenuator probe. Coax shall
COAX* 2.4 K be CT-070-50 or squivalent,
Vinx Cy = 15 pF = totel parssitic capacitance, which
. 30vdct 1% includes proba, wiring, snd ioad cepacitances.
COAX I MC511
® VEN/VINH 950 OR Enable Mode Test:
! $1.0% EQUIV The device under test shall 10ggis when Vg
't : = 1.8 Vdc + 1.0% is applisd.
! 950 Inhibit Mode Test:
$10%F o IN3605 Tha device under test shall NOT toggle whan
Pin oR ViNH = 1.2 Vdc £ 1.0% is applisd.
EQuUIvV
PULSE
GENER-
ATOR Mo INPUT VOLTAGE WAVEFORMS
EQUIV AND DEFINITIONS
50
Te+= 10 ns max Tc-= 10 ns max
b 1N3605
OR
EQUIYV
PAF = 6.0 MH2
1
|
s FIGURE 3 — SET-RESET-PRESET TERMINAL CHARACTERISTICS TEST CIRCUIT
. | Ve
) ! COAX® 2.4 k
o Vi) = 3.6 Vdc 21%
F Coax"* MC511
| 9
1 50 oA *The coan dalsys from input to
H +1.0% EQuUIV
i SCOPE BN CutPut tO scOpE Must
; 250 ) be matched. The scope must
| +1.0% \\ _L ee IN3IE0S be terminated in 50-ohm im-
| L c OR padance. The 950-0hm resis-
i PULSE N I T EQuIV tar snd the scope termination
! y + 24 % = impedsnce constitute a 20:1
GENER- TPout - MC511 artenustor probs. Coax shall
H ATOR (o] ] ba CT-070-50 or squivalent.
EQUIV Cy = 16 pF = 1ol paresi-
50 tic capacitance, which includes
’ probe, wiring, and josd caps-
citances.
2300% l 1N3605
: cr OR
. EQUIV
: Two pulse generstors are required snd must be COAX®
: saved together to provids the waveforms shown. = —

VOLTAGE WAVEFORMS AND DEFINITIONS

TEST PARAMETERS

SYMBOL VALUE UNIT fer = 10 m max to- = 10 fm max
90% o2v
tPost 120 ns min ELOCK INPUT asv 18 e
tad- 40 ns Mmax PRF = 1.0 MMz |

soply the input pulsa to Pin 13.

GND
100 m . i
sd+ 20 ns max Fost

a{d) outPuT g KT 16V
tpagt ® Post Time Ctoas GND
Whan tp,., i1 120 ns, SET, FAESET or RESET P E—
pulses Must sctusts the device. B Q) OUTP \ —1.5 V
SET. PAESET, and RESET pulse cannot return G} OUTPLT
to the high state befora the required post timas. GNOD
Cannections shown for messuring times ulnn? SET _(""""“
10 terminal only. To mesturs times st FRE- g_E_Tr_f \ 16V
SEY terminal soply input pulse to Pin 9 in plece RESE N/
of Pin B. To messure times at terminals, (RESET) .. 20 GND

l— 40 Ay~
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