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DUAL TYPE D FLIP-FLOP

MTTL 141 MC3100/3000 series

MC3160F - MC3060F
MC3160L - MC3060L,P
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LOGIC DIAGRAM
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This dust flip-flop triggers on the positive edge of
the clock end performs the Type D flip-flop logic
function. This device cansists of two completely inde-
pendent Type D fiip-flops, both having dirsct SET and
RAESET inputs for asynchronous operstions such s
peraliel dats entry in shift register applications.

Information may be applied 10, of changed at, the
D inputs any time during the clock cycle exceptduring
the time interval between the Setup snd Hold times.
The clocked inputs are inhibited when the clack is
high snd dsta may be applied to the input stesring
ssction of the Hip-flop when the clock goes low. The
input steering section continusily refiacts the input
state being applisd when the clack is low. The infor-
mation present at the inputs during the time intervel
betwesn the Setup and Hold times is transferred to
the bistable ssction on the positive edge of the clack,
#nd the outputs Q and 3 respond accordingly.

The flip-fiop can aiso be set or reset directly at sny
tima, regerdiess of the state of tha clock, by applying

» tow state 10 the direct SET or inputs.
SET o
oz s
cLock 3 6
RESET 1
SET 10 A
o 12 9
cLock 11 8
RESET 13

TRUTH TABLE

o |an]| gnt!
olo] o©
o1 0
110 1
111 1
antl=pn

Input Losding Factons:
SET =118
RESET = 1.7
CLOCK= 1.5
D=075
Output Loading Fector = 19
Typical Charactaristics: (Vg =B.0 V. Ty, =25°C)
Total Powar Dissipation = 120 mW/okg
Toggle Frequancy = 30 MHz
"1 Setup Time = 10 ns
*0" Setup Time = 5.0 ns
“1" snd 0" Hold Times = 6.0 ns
toa— =17 M
tpds = 15 N8

Ses General

section for




a5

HEIS Daiiian u

380 50 351G .

AD—
o0 G 1 i gy g LEFTI i

T T T T T T T H
1 Do proto- ] I3 - S i - ieel oo et e iy iR Addng S
T [
n - - S ; ; - - | - [ 1 O R ]
| ; i : ' [aawaq (R40])
| ' | ! spuawannbay Jamog
t I ;
ook - 3 ! .- - : .
i : [ | - 1 » - - . it [RREeLT
T ! g B T -1 -
1 - ! s ] -
-~ S I Y S PR et e - \
: i reoo- - EERE “
P - - ' « - i -00.80)
| H . nding
[ [ ; ‘ i M P ‘ .
: . i S0 - ' 5]
i L £t - i i i v B 3
vy R S ¢ - ) S [ ! g
£ : ; A S - v - J - - ;
| - vE s -l 1o ! B - | -
v [ - il R L L] - : 3
i t
e 1 e vio| v - 4 1 - - sy - - SPYT L OPEy - ikt | - javt | - st I Yy
e et |- -0 - 1 v R - - ey | oot o0t | - oot} - | wot 54
et - [ -l ve e S |- - - Qeewt oo | - fos | - fos | - | s Ty
et - »t S + e -l -0 -0 - - foevt loot] - foer| - |oor | - § oot 28y aaing sEmEe]
- Pl - - - ¥ - 1 - - -l - R RN L L I R B4
- imn -4 - t RN ENEEE - - Jovw iez-) - dee- - lee-| - |e- S4 B
- 2l N 1 BEEEE RN - Sopoevw let-l - Jet-| - [sr-| - fgr- i) 1
- # Sl 1 R RN R B B - - [eevsfoe- - doe-] - [oe-| - fore- 24y WoLin) pieatod
indu|
pug _a zuu> Gu> uu> L ‘> :> A a_ E_ xo_ ._o. N | XeVy ) UIW [ XEW | UIW | XeW | UIW | XEW | uiw | xew | uIW | Xew (Ui | ise) [oquidsg wsuRRIRY)
- IS4+ | 35T+ 3.0 5T+ | ST+ | 2.85— (D
MO OL Q31ddV 30VLI0A IN3HHND 1531 SO 1591 0900 S 156] 09169 ug
sesfoelos] - oy Jszivo|at|eoj-[-] o 0z [),8¢+ ~
cgfeety [og| o ot fselyolet |t for-for] oz 02 |2.5C+ | 0906
sesfery]os| - o dsz|vojoz |t |-]-T o2 0z |3,0 —
Ss|srlos) - oy jvzitolatfsoe-[-] aq 02 {J.5T1+ £ €1 1383y
ss|svlos|on 0% [ez[vofat] o for-[or] ove- 0z |25+ | 09LEIW 8 1L %3013
55| sv|os| - ov qezieojoz|rr|-[-] ez 0z {3,585~ *
8 zZL a
=) HO, R
ENENENEN NEYEARNE ] 0, | ainyesndusoy g
SHOA v 9] D ”: as
SINVA I9VII0A/ LNIMD 1530 .
9 € %3010 “JauUBLY Buies ayl
ul paisal s) dojy-dijy JaYlo ayl dopy-diy
$ z q BUC AjUO 10} UMOUS 318 S8INPEOID 153y
v 43S

SJULSIHILOVHYHD TvIIH1I313

MC3160F, MC3060F/MC3160L, MC3060L.,P (continued)




MC3160F, MC3060F/MC3160L, MC3060L,P (continued)

SWITCHING TIME TEST CIRCUIT

OPERATING CHARACTERISTICS

Deta must be present 15 ns prior 0 the riss of the
clock and remein 5.0 ns sfter the clock signal rises.

The direct SET snd RESET inputs mey be used st
wny time as they completely override the clock.
Positive sdge triggeving: When the clock goes from
the low to the high state, the information in the in-
put steering section is tensferred to the bistable
mction.

Unused inputs should be tied to & voitage between
2.0 and 6.5 Vde.

Lettar designations

reter to wavetorms

shown below:
coax*

8,C.0.E

950 £1.0%

PULSE MMDE150
GENERATOR! or Equiv.
PRF - 1.0 MHz typ

¢ =85:06n 30 MMO?7000

1_=8662056ns

Three pulse generstors are required and
must be sieved together 1o provide the
shown.

=*A load is connected to sach

output duting the test.

*The cosx delsys from input 10 $COPE Snd OUTPLL 10 BCOPE Must be
matched. The scops must be terminated In 50-ohm impedancs.
The 980-ohm resiator end the scope termination impedence con-
stitute & 20:1 sttenustor probe. Coesx shall be CT-070-50 or
equivalent.

CT = 25 pF = totsl parmsitic capacitance, which includes probe,
wiring, and load capacitances.

VOLTAGE WAVEFORMS AND DEFINITIONS
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Specifications

AC Electrical Characteristics

AC ELECTRICAL CHARACTERISTICS

The timing waveforms in the AC Electrical Characteristics are tested with a Vy,
maximum of 0.5 V and a Vi minimum of 2.4 V for all pins, except EXTAL, RESET,
MODA, MODB, and MODC. These pins are tested using the input levels set forth in
the DC Electrical Characteristics. AC timing specifications that are referenced to a
device input signal are measured in production with respect to the 50% point of the
respective input signal’s transition. DSP56002 output levels are measured with the
production test machine Vy and Vy reference levels set at 0.8 Vand 2.0V,

respectively.
M Pulse Width >
Vy [<—Low ‘ High
Input Midpoint1 ES 5o
Signal \10%
Fall Time—»| l«— ViL | |« Rise Time
Note: The midpointis V| + (Vg — ViD/2. AAOI7S
Figure 2-1 Signal Measurement Reference
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