DUAL TYPE D Fup.nops\ mW MRTL MC908/808 series

MC978 « MC878 f(t )

Available in TO-86 Flat Package, Add F Suffix.

Thetype "D’ Flip-Flop is a storage element that stores the
state of the S input during negative transitions of the T
input. The flip-flop state is not affected by changes in the
S input during either the low or the high state of the T
input. Sp and Cp inputs may be used for asynchronous

operation.
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. The output state will not change when the input state
98— goes from Sp = Cp 1o S¢ = Cc = 0. The output state
cannot be predetermined in the case when the input
goes fromSp=Cp=1toSp=Cp = 0.
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Direct inputs {Sp and Cp} must be low.
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. The time period prior to the negative transition of the
32 ——J clock pulse is denoted ty, and the time period subse
quent to this transition is denoted ty4 1.
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MC978, MC878 (continued)

:

1 FIGURE 1- CLOCK PULSE DEFINITION FIGURE 2 - SWITCHING TIMES TEST AND WAVEFORMS

H

Time Interval [ 4P TPout
INPUT Mcooo
PULSE
GND m
! SEQUENCE DF EVENTS: oY
! A. Voltage suplied to Clock pin is raised 1o
V- t i8 not critical but should b < 1.0 415, tnput Pulse 019
B. Biases of all other inputs are spplisd. Ve is Vu=15V I
applied without interruption throughout the “‘L '(’31‘8 c1
Testing. T hd
C. Apply momentary ground, when applicable. ': -<|1|)°M":11 we
0. Clock pulse is aliowed 1o fall 10 V. tf te- - 4
mains within 10 ns minimum snd 100 ns Circuit Components TPin
maximum. €1 = 8.0 pF including jig and probe
i E. Electrical measuraments are read out. Losd R1 = 220 ohms £ 1.0%
H current overshoot must be limited 1o 10% or A2>15kohmst 1.0%
the flip-flop may be tripped and the wrong D1 = 1N3063 or aquivalent L Ta

. output conditions accur T .Q-
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i . . MCB78 . SWITCHING Tlltisx _— e 05 V:

A L [ TEST | SWITCH | joeeasoc: N U T GND
+26°C | +460 + 2.0 mVdc | +0.85042.0mVdc : Y

. 0% [ +500 + 2.0 mVdc | +0.90042 OmVdc Jjg‘ N ‘gg TPou \tosv

: . —a- )

1 +75%C | +400 2 2.0 mVdc | +0.76042.0mVdc, -5 B 20 e T T omo

: MC878 74— ] 80 i ;

H T v 17 -G [} 120 ;

i A L H -3 [ 80 +j05v
+25°C | +450 & 2.0 mVdc [+D.800 2.0 mVdc| g < 120 e « - GND
552G | +650 + 2.0 mvdc [+0.985 +2.0 mVdd] T_g- ¢ 80 JTe

+126°C | +260 4 2.0 mVdc [+0.606 $2.0 mVd] RS
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| FIGURE 4 - CORRELATION OF CLOCK

| FIGURE 3A - SET UP AND RELEASE TIMES TEST CIRCUIT PULSE s & b AND DATAPULSEa & b
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" in 1 in 2
Input Pulse 1N3063 $1.5k = 20pF
V=15V or EQUIV
ALY
4 <100 MCBo9
<100
1= 1.0MHz typ
N3063 16k |
or 4 200F r
EQUIV t and 1, are
not crivical

FIGURE 3B - IKPUT PULSE WIDTHS FOR
SET UP AND RELEASE TIMES.

TPip 1 - Clock Pulse
(pulsa input 10 T}

When applicable, the negative transition
of Clock Pulse & must precede the tran
sition of Data Pulse a and Data Pulse b
The negative and positie transitions af
Clach Pulse b oust follow the negative
wransition of Data Pulse a.

TPip 2 - Data Pulse
Ipulse input 1o S}

i TPin 2




Specifications

External Memory Expansion Port (Port A)

Table 2-13 DRAM Out-of-Page and Refresh Timings, Four Wait States! 2 (Continued)

20 MHz* 30 MHZ*
No. Characteristics® Symbol Expression Unit
Min | Max | Min | Max

162 |RAS deassertion to RAS trp 1.75xTc-4.0 | 83.5 — 54.3 - ns
assertion u

163 |RAS assertion pulse tras 325xTc—-40 | 1585 | — | 1043 }——1}| ns
width I

164 |CAS assertion to RAS tRH 175xTc—-40 | 835 | — | 543, — [ 'ns
deassertion SOV

A N B

165 |RAS assertion to CAS tes 275xTc—-4.0 | 1335 — '\§7?§7\“:‘ . ns
deassertion ) SO

166 |CAS assertion pulse tcas 125xT--4.0 | 585 “ﬁwrf‘“ NQZ}.?/ — ns
width N

167 | RAS assertion to CAS treD 15xTc£2 [“730 | 720, | 480 | 520 | ns
assertion P RN &

168 |RASassertion to column tRAD 125X Tc£2%1 6051645 | 39.7 | 43.7 ns
address valid P N

169 |CAS deassertiontoRAS |  tcgp | 225xTo-40 (4085 | — | 710 | — | ns
assertion TR

170 |CAS deassertion pulse tep 175x Tg—40 | 835 — | 543 | — ns
width s

171 |Row address valid to tasp | 175xTc-40 | 835 | — | 543 | — | ns
RAS assertion e

172 |RAS assertion to row _ tRAH i i‘ly.25 X Tc—4.0 58.5 — 37.7 — ns
address not valid ‘ )

173 | Column address v;ilid‘to“ . tASC 025xTc—-4.0 8.5 — 43 — ns
CAS assertion. ™ . S

174 |CASassertiontocolumn | tcay | 175XTc-40 | 835 | — | 543 | — | ns
addressnot valid " ..

175 |RASassertiontocolumn |  tag | 325xTc—-40 | 1585 | — | 1043 | — | ns
address not valid

176 | Column addressvalidto |  tgar 2xTe—40 | 9%60 | — | 627 | — ns

. |RAS deassertion

177 | WR deassertion to CAS trcs 15xTc-38 | 71.2 — | 462 — ns
assertion

178 | CAS deassertion to WR tRCH 075xTc-37 | 33.8 — 213 — ns
assertion

179 |RAS deassertion to WR trrH 025 xTc-3.7 8.8 — 46 — ns
assertion
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