“AND" J-K FLIP-FLOP \

MTTL 11 MC2100/2000 series

MC2125 - MC2175
MC2025 - MC2075

The MC2025, MC2075, MC2125, and MC2175 are clocked flip-
flops that toggle at 50 MHz, trigger on the negative edge of the clock
pulse, and perform the J-K logic function. Each flip-flop has an AND-
input gating configuration consisting of thres J inputs ANDed to-
gether and three K inputs ANDed together. The multiple J and K
inputs minimize the requiremaents for external gating in counters and
certain other spplications. A direct SE¥, PRESET, and RESET are
also avaitable. These devices are pin compatible with the MC2109
series of devices. Electricat differences inciude input loading factors
for the SET, PRESET. and inputs which sre approximately
twice the loading factors of the MC2109 series.

Information is changed on the J and K inputs whiie the clock is

in the low state, since the inputs are inhibited in this condition. In-

{ s into 8 y memory when the clock

goes to & high state. When the clock returns low, the information is

transferred to the bistable section and the Q and O outputs respond

accordingly. The information on the J and K inputs shouid not be
changed while the clock is high.

Each flip-flop can be set or reset directly by the direct SET, PRE-
SET, or RESET inputs. Since these flip-flops are charge-storage de-
vices, there is 8 restriction on the clock fall time that must be ob
served.
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MC2125, MC2175/MC2025, MC2075 (continued)

LOGIC DIAGRAM
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MC2125, MC2175/MC2025, MC2075 (continued)

-

OPERATING CHARACTERISTICS l

Ciock fall time <100 ns.

Triggars on clock Ise widths =10 ns.

Provides direct SET, PRESET. and RESET inputs. The applics-
tion of a 0’ state to the SET or PRESET will cause Q 10 90 0 the
#4° suate; application of a “Q" state to the will cause Q to
go to the "0 stste. The clock must be in the low state when thess
functions &e performed. Since there is simost no post time 8580
ciated with these devices. the direct inputs can be applied 15 n¢ after
the clock signel has failen.

Data at the J snd K inputs must be present before the clock goes
to 8 high state. 1 the information on the J and K inputs is changed
while the clock is i high state, the flip-flop ‘will require typicsily
1.0 us 10 recogniz state t0 "0 state information changs on
the J and K terminals. “The flip-fiop typicsily requires 10 ns to re-
cognize 8 "0’ state 10 3" state change.

By using an internally cross-coupled network snd buffered out-
puts, the propagation s ((w, snd lpd.) are nearly symmetrical.
The outputs are capable of driving high cspacitive loads without de-
grading the frequency of opsration

Negative edge triggering ~ When the clock goes from the high
state to the low state, the information in the 1eMpoTary S1OTage sec-
tion is wransferred 10 the bistabie network and the data appears at the
Qana 8 outputs. While the clock it in a low state, the J and K term-
inals are inhibited

Unused J and K inputs should be tied to the clock or 10 8 voltage
batwesn 2.0 and 6.0 Vdc. Other unused inputs shouid be tied to 8
voltage between 2.0 and 5.0 Vdc

The maximum allowsble clock skew time is 9.0 ns. This is the
total of the minimum tima to recognize 3 0 state to 1" state
change (4.0 ns} and the minimum propagation delay (6.0 ns).

FIGURE 1 — SWITCHING AND TRIGGER CHARACTERISTICS TEST CIRCUIT

Vipx = 3.0 Vac 21%

vee

MCE11  *The cosx deiays from nput 1o
oR scope snd OUtPUL 1O $COpe Must
Qauiv be mstched. The scops must
be terminsted in 50-chm im-
pedance. Tha 950-ohm resis-
tor snd the scope Termination
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sttenustor probe.
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WORST-CASE TESTS
(Device must toggle with ssch clock puse)
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[ wwrsJconpirions

Toggle Frequency w
Pulse Width

10 ns min
1.8 V min

input High Vaoltage

Falt Time 100 ns max

a (8) oUTPUT
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MC2125, MC2175/MC2025, MC2075 (continued)

FIGURE 2 — J-K TERMINAL CHARACTERISTICS TEST CIRCUIT

“The coax defays from Input 1o scOPe and output
to scope must be matched. The scops must be
tecmunates in 50-ohm impadance. The 950-ohm
renstor and the scope termination impedance
constitute 2 20 1 sttenuator probe. Cosx shall

v be CT 070 SO or equivalent
° HX "~ Cyp = 15 pF < totai parasitic capacitance, which
coax® v, 3.0 vec + MCG11  NCiuaes probe, wiring, snd losd capacitances.
VEN/ViNH 960 oR Enavle Mode Test
11.0% EQuIv The device under test shall 1oggis when Vg
950 = 18 Vdc +1.0% s apphed.
1o% Inhibit Mode Tast
EA N TPin | The device under test shall NOT toggle when
Vinm = 12 Vde 21.0% is applied.
PULSE
GENER-
ATOR INPUT VOLTAGE WAVEFORMS
50 AND DEFINITIONS
= PRF = 5.0 MHz
tc4 = 5.0 ns max tc_ = 5.0 s max
30V
ov
FIGURE 3 — SET-RESET-PRESET TERMINAL CHARACTERISTICS TEST CIRCULT
. Vikx = 3.0 Voc 1% *The coax delays trom input to
coax MC51 nd OutPUT 10 3COPE Must
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GENER. o2 MeS 11 Cy = 15 pF = total parest
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1N3605
OR
EQUIV

Two pulse generstors sre required and must be
slaved together to provide the waveforms shown.

VOLTAGE WAVEFORMS AND DEFINITIONS

tey = 5.0 ns max ~ r~ tc- = 5.0ns max

+- 90% 0.2v

TEST PARAMETERS CLOCTK INPUT

max
PAF = 5.
SYMBOL VALUE ONIT 80 Mhx
fa- . s max Q (3) CUTPUT
tag¢ 15 ns max
NOTE:

T () outPuT
Connections shown for messuring times related T T o B
10 terminsl only. To measure times at PRE - sET
SET terminat aoply input pule 1o Pin 9 in place st

of Pin B. To measure timas at RESET terminals, PRESE
80ply the Input pulse to Pin 13. (RESET) __

1+ = 5.0 ns max
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MC2125, MC2175/MC2025, MC2075 (continued)
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DSP56001A

Pin-out and Package Information

Table 3-4 DSP56001A Identification by Signal Name (Continued)

Signal Fc13§g'|:r|1, or “RBg,p;r(l; A Signal “F(;’?sg;:r;: or “Raca’ ,P;"éA
Name |'“FE” CQFP Pin Pin No. Name “FE” CQFP Pin Pin No.
No. No.

WT 45 L13 nec 103

XY 48 N13 nc 107
XTAL 126 A6 nc 110

ne 8 nc 116

ne 4 nc 117

ne 7 nc 122

ne 17 nc 125

ne 18 nc 132

nc 21

Power and ground pins have special considerations for noise immunity. See the section Design

Considerations.

Table 3-5 DSP56001A Power Supply Pins

132 pin 88 pin
“FC” PQFP or “RC” PGA Power Supply Circuit Supplied
“FE” CQFP Pin No. Pin No.
63 L8
VCeN
64
55 L6 Address
Bus
56 L9 Buffers
GNDN
73
74
3-16 DSP56001A Technical Data sheet, Rev. 1 MOTOROLA
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