MTTL | MC500/400 series
“AND" &K FLIP-FLOP

MC515 - MC565
MC415 - MC465

The MC416, MC465, MC515, and MC565 are clocked
flip-flops that trigger on the negative edge and parform the
4K togic function. Each flip-flop has an AND input gating
configuration consisting of three J inputs ANDed together
and thres K inputs ANDed together. The multipie J and
K inputs minimize the requiremaents for externsl gating in
counters and certsin other applications. A direct 5E . PRE-
SET, and RESET are siso available.

In normal operation, information is changed on the J and
K inputs while the clock is in the low state, since the inputs
are ited in this iti Inf ion is read into 8
temporary memory when the clock is in the high state.
When the clock goes low, the information is transterred
to the bistable section and the Q and O3 outputs respond ac-
cordingly. The information on the J and K inputs should not
be changed while the clock is in the high state. Each fiip-flop
can be set or reset directiy by applying the low state to the
direct SET, PRESET, or ﬁ'&ﬁ inputs.

Since each flip-flop is & charge-storage device, there is a
restriction on the clock fall time that must be observed
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Total Power Dissipation = 40 mW typ/ pkg
Switching Times:

- tpd-= 28 ns t
pd Yy P
Veg =4 — 1 [y toas = 13 s typ
GNO =10 T T

INPUT LOADING e
FACTOR
TYPE NO. OUTPUT DAIVE gy | TEMPERATURE
AANGE
cLock ALL cLock ALL
oTHER OTHER

MCB1S 15 MCBOO series Gater (20 ma;

18 1 ~2.0mA ~1.33 2 559 0,
MC565 ("20ma) ™4 |7 MC500 series Gtes (10 ma) | —55°C to +1280¢
T 12 MC400 saries Gates {20 may

16 ) —2.6 mA —1. o o
mCass (-2 ! {7188 mA) | 6 1ACA00 series Gutes (10 ma) 0°€ to +750¢
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MC515, MC565/MC415, MC465 (continued)
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MC515, MC565/MC415, MC465 (continued)

OPERATING CHARACTERISTICS

Clock fall time < 160 ns. state to “0" state information change on the J and K
Triggers on clock puise widths > 20ns. terminals. The fiip-tiop v‘u:l require r:ypicauy 10 ns to
) — e pranni— recognize a state to ‘1" state change.

Provides direct SET, PRESET, and RESET inputs. The Negative edge triggering — When thengleock goes from
soplication of a "0 state 10 8 or 9, s0ts Q high; “0" state the high state 1o the low state, the information in the
0 13, resets Q low. The clock must be in the low state temporary storage section is transferred and the Q and O
when thesa functions sre performed. outputs will respond accordingly. While the clock is in a

Data at the J and K inputs must be present befare the fow state, the J and K terminals are inhibited.

\ clock goes 10 a high state. If the information on the J and Unused J and K inputs shouid be tied to the clock or
K inputs is changed while the clock is in & high state, the t0_2.0 10 5.0 Vde. PRESET and SET are tied to Q;
tip-flop will require typically 300 ns to recognize s 1" RESET is tied 10 Q.

FIGURE 1 ~ SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT

Vce
ViHx = 3.0 Vdc £ 1%
coax* 2.4 &
MCH11
950 QR
11 0% EQUIV

- tN3605
I Vee OR

EQuUIV
MC511
OR
EQuIv
1N3605
OR
EQUIV
*The coax delays trom input to scope and out-
PUT to 3cOpe must bs matched. The 3cope must
be terminatad in 50-ohm impedance. The 960-
ohm resistor and the scope termination imped-
ance constitute a 20.1 attenuator probe. Cosx
shall be CT-070-50 or equivalent.
Cy = 15 pF = total parasitic capacitanc
Inciudes probe, wiring, and losd capac
SWITCHING TIMES VOLTAGE WAVEFORMS AND DEFIN{TIONS
|
TEST | INPUT
| TEST symaoL | puise | MIN [Max |uniT
Deiay Time Off tod+ v 20 ns
l Dslsy Tirme On tod- v a0 ns
Rise Time ™+ v 8.0 ns
Fatl Time - \' 5.0 ns e )
Amplitude VAmp v 3.2 Voit LN v
a 1
WORST-CASE TESTS a (@ ouTPuT - tpa 1oy
(Device must toggle with each clock pulse) GND - - o
INPUT
v
TEST SYMBOL| LIMITS loonpiTions INPUT PULSE CONDITIONS
' 20 MK w T T
Togale Frequancy Top 2 max symeoL | w | v \[ x | v I z | unit l
Pulse Width PW 20 ns min x +, . t
} High Vol v 1.8V mi v PRF 20 150 (5.0 |50 [10] MHz
. neut Hioh Voltege| - Vin i Pw ‘ 20 100 [200] s
Fail Time . 160 ns max z Tes
e
’ LN
|




MC515, MC565/MC415, MC465 (continued)

FIGURE 2 — J-K TERMINAL CHARACTERISTICS TEST CIRCUIT

Vinx
3.0 Vac £ 1%

Vee

24k

“The cosx deisys from input to scope snd output
10 scope must be matched. The scope must be
tarminated in 50-ohm impedance. The 950-ohm
resistor and the 5cope termination impedance
constitute & 20:1 sttenuator probe. Coax shall
be CT-070-50 or aquivaient.

Cy = 15 pF = tatsl parasitic capacitence, which
includes probae, wiring, snd loed capacitances.

coax VEN/VINK 950 MCS” Enable Mode Test:
1.0% Eoulv device under test -h.n 'ouu when VEy
* = 1.8 Vde 11.0% is appl
950 Inhibit Mode Test:
$1.0% T y ‘N35°5 The device under test shail NOT toggle when
n =-1. 1. i i
g !Eomv VINH = 1.2 Vdc £1.0% is spplied.
PULSE
Genen MCs1 INPUT VOLTAGE WAVEFORMS
EQUIV AND DEFINITIONS
50
Tc+= 10 ns max T¢-= 10 ns max
o 1N3605
OR
EQUIV
coax*
PAF = 5.0 MHz
FIGURE 3 — SET-RESET-PRESET TERMINAL CHARACTERISTICS TEST CIRCUIT
Vee
COAX*® 2.4 K
Vinx = 3.0 Vdc £ 1%
coax* MC511
950 of
*The coax delsys from input to
£1.0% gauiv $cODe and OUTPUL TO SCOPE MUSt
950 be matched. The scope must
£1.0% Y IN3E0S  be terminated in 50-ohm im-
. OR padance. The 960-ohm resis-
PULSE \ EQuIv tar and the scope termination
=3 impedence constitute a 20:1
GENER TPout MC511 attenustor probe. Coax shail
ATOR oA be CT-070-50 or equivalent.
EQuUIV Cy = 16 pF = total peresi-
80 tic cepscitance, which includes
probe, wiring, and load caps-
citances.
25’00,‘ 1N3605
: OR
EQUIV
Two pulse generstors are required and must be COoAX*

saved together 10 provids the waveforms shown.

TEST PARAMETERS
SYMBOL VALUE UNIT
tPost 120 ns min
tag- 40 ns max
tsd+ 20 ne max

tpogt ® Post Time

When tp,,, i2 120 ns, SET, FRESET or RESET
Pulses Must actuats the device.

SET, PAESET, and RESET pulse cannot return
10 the high state before the required post time.
Cannections shown for messuring times rela
1 terminal only. To mesture times st
SEY terminal spply input pulse i 9 in place
of Pin 8. To messure times at terminals,
seply the input pulse to Pin 13.

VOLTAGE WAVEFORMS AND DEFINITIONS

Tc+ = 10 ns max

CLOCK iNPUT
PRF = 1.0 MHz

tc- = 10 ns max

0%
15V max
10%

]
 SSSSY ¥y — S, FrGND
a (@ outPuT ta- X116V
s GNe
A (a) ouTPLT \ eV
GND
SET !
PRESET 18v
(AESET) ND
—a40 na
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