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(M) mororoLa Military 1678
Bi-Quinary Counter

ELECTRICALLY TESTED PER:

MPG 1678 (- 30°C to + 85°C)
The 1678 is a 4-bit counter capable of divide-by-two, divide-by-five, or di- ” P 0
vide-by-10 function. When used independently, the divide-by-two section will
toggle at 350 MHz typically, while the divide-by-five section will toggle at 325 MHz ’ I I l I l I
typically. Clock inputs trigger on the positive going edge of the clock pulse.

Setand Reset inputs override the clock, allowing asynchronous “set” or “clear”.
Individual Set and common Reset inputs are provided, as well as complementary

outputs for the first and fourth bits. True outputs are available at all bits. AVAILABLE AS
* DC Input Factor R 240 1) JAN: N/A
Ck 0.77 2) SMD: N/A
C 123 3) 883: N/A
S 1.00 4) 1678/BXA *
e Power Dissipation = 750 mW typ X = CASE OUTLINE AS FOLLOWS:

* fTog =350 MHz typ PACKAGE: CERDIP: E

ABSOLUTE MAXIMUM RATINGS: Symbol Min Max Unit
Power Supply Voltage (VG = 0) vVce -80 0 Vde * 883 Processing (Non-Compliant)
Base Input Voltage (Vo = 0) VIN 0 VEE Vde
Storage Temperature Range Tstg - 55 +125 °G
Operating Temperature Range TA -30 +85 °c Voo II . 6] Vooo
c2 E E Clock
PIN ASSIGNMENTS sz [3] 174] So
FUNCTION DIL BURN-IN @ [&] E Qg
(CONDITION C) Q3 5] [12] Qo
veet 1 GND o3 [&] 1] 1
c2 2 OPEN so [7] 1] St
So 3 GND VEE E EI Reset
Q2 4 51 Qto VT
Q3 5 51 Qto VT
Q3 6 51Qto VT LOGIC DIAGRAM
S3 7 GND
VEE 8 VEE
Reset 9 OPEN 80 Q0 S1 (o3 S2 Q2 S3 Q3
'd Q Q 4
Sq 10 GND T | I
a T S L= L=s 5
1 51 Qto V1T o 8 7S 8 - 8 579
Qo 12 51 Q1o VT ~ 02 g 2 02 9
. R R ~
Qo 1B s1Qtovrr Cock o—{C1 - __c1ﬂg_<l_c1ng C1,.3
Sp 14 GND ‘—I I
Clock 15 OPEN Reset o— 5
o Vcez 16 GND Qo c2 a3

T \_.- ~\
27/ _4BURN - IN CONDITIONS:
e plI¥E = 20VMAX/-22VMIN
WS > =6.7VMAX/ - 5.2V MIN
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1678

TRUTH TABLE

D [ S R Q Q
0 o Y Y Qn +1 6n+1
0 0 0 1 0 1
0 [} 1 0 1 0
0 0 1 1 . .
0 1 0 0 1 0
0 1 0 1 0 1
[} 1 1 0 1 0
0 1 1 1 . .
1 Y 0 Y Qns1 | Qnss
1 0 0 1 0 1
1 0 1 0 1 0
1 0 1 1 . .
1 1 0 0 0 1
1 1 0 1 0 1
1 1 1 0 1 0
1 1 1 1 o o

© QOutput State Undefined

) —~(D)—()

D —(—

Figure 1. State Diagram
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NOTES

Scope A

1678

—1 S0

1. Sine Wave generator AC coupled HP3200B or equivalent.
2. VoUT = 600 mV min. peak to peak. Output at scope will be 1/2 actual at V|N.

3. CP = Sine Wave

+20V
[]
I:LO.U,[F
Vi =
1| |
ﬁ.
o |13
st ® b /
82 at -‘1—(
4
S3 Q2 = AN
cL1 3 ———0’
cL2 a3 5
8| VEE
0.1 pF
é I K
32V L

Figure 2. Toggle Frequency Test Circuit

Temp. 25°C 85°C -30°C
VouT 13 150 135 135
VouT e 55 50 50
All'in MHz min.
Tp=25°C
— ViHH
Clock input — - VBias
— Vi
Figure 3. Toggle Frequency Waveform
Temp. 25°C 85°C -30°C
VIHH [RTRY 1.185V 1.041V
ViLL 0.31V 0.337V 0.285V
VBIAS 0.70V 076 V 065V
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Figure 4. Switching Test Circuit
T\ M\ /e
50% V"_L
}— 20ns
T\ 25 IR an Wy
10/ o
f 50% J‘__.' Vi

Out

NOTES

1. ty=t=15ns+0.2ns.
2. freq =25 MHz.

50%

50%

oL —l e— 1y
Figure 5. Setup and Hold Waveforms
Temp. 25°C 85°C -30°C
VIHH 11V 1.185V 1.04 1V
ViLL 031V 0.337V 0.285V
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CERAMIC PACKAGE
CASE 620-09

jre—— A ——————— ~C

L SUFFIX
CERAMIC PACKAGE
CASE 623-05

(LW SUFFIX
FOR
MC10H181
ONLY)

e RABIUS OF TRUE N?ﬁ Ds(M “1* TO CENTER OF
- m&w AN A HAGIAH LEADS WHEN FORMED
MATERIAL CONDITION. PARALLEL
2, PACKAGE INDEX: NOTCH BY LEAD ROTCH IN 2 LEADS WITHEN 0.13 mm
CERAMIC OR INK DOT. (0.005] RADIUS OF TAUE
3. DM "L” TO CENTER OF LEADS WHEN FORMED :?S"NALSEM:%N&MVE
PARALLEL MAXIMY!
CONDITION. (WHEN FORMED
PARALLEL).
. P SUFFIX I — E*‘l
PLASTIC PACKAGE £ e gy g g L SUFFIX
CASE 626-04 " * 1 1 CERAMIC PACKAGE
CASE 632-08
WP | 1 v 4
0 0 c— "_L
]

NOTES:

[#leons nun 8[1]a8[8]

Z OIMENSION L TO CENTER OF LEADS WHEN
FORMED PARALLEL
3. PACKAGE CONTOUR OPTIONAL (ROUND 04

SQUARE CORNERS).
4. DIMENSIONS A ANO B ARE DATUMS.
AKO TOLERANCING PER ANSI

5
Y145M, 1982

——nfl— D un

0250010] &

NOTES;
1. DIMENSIONING AND TOLERANCING PER ANS!
Y145M, 1982
2 CONTROLLING DIMENSION: INCH.
3. DIMENSIGN L TO CENTER OF LEAD WHEN

FORMED PARALLEL.
4. DM F MAY NARROW T0 0.76 {0.030] WHERE THE

LEAD ENTERS THE CERAMSC B0DY.
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CASE 646-06

HOTE4

NOTES:
1. LEADS WITHIN 0.13 man {0051 RAD:US OF TRUE
POSITION AT SEATING PLANE AT MAX:MUM

CASE 648-08

L Bea s
ﬁﬁﬁﬁﬁﬁﬁﬂ_j
8
2 4
VYUY

-
]
{ P}

nnu’fs .
::l_ul:“_ Tt Jed— J\"M

(41025000 & MAE:

=z
01__—.

NOTES.
A ; 1. DIMENSIONNG AKD TOLERANCING FER
835 | 68 1 020 | 0210 ANSIVIASM, 1982,

MATER'AL CONDITION. 23 T o5 oot oozt 2. CONTROLLING OIMENSION: INCH.
2 DIVENSION "L" T CENTER OF LEADS WHEN Yo T 17 Tos o0 3. DIMENSION "L TO CENTER OF LEADS WHEN
FORAMED PARALLEL. g | o1mEse FORMED PARALLEL
3 GMENSION “8* DOES NOT INCLUDE MOLD € DIMENSION “B” DOES NOT INCLUDE MOLD
132 ) 241 | 0052 § 0055 12785C __{  0.05085C
o [ om [ows [oois |, g8 coners oonona an | oo | ous [ ook ROUNGED CORNERS CPTIONAL
299 | 243 | oits | 0135 Fous A AL 280 | 330 | 0110 | 043 5. ROU !
162 §5¢ 030085C 750 | 274 [ 02 | 0305
M| o | ] 17 M| 10° ¢ 10°
1 039 | 101 ] 0015 | 00 051 | 101 | 0075 | 0o
P SUFFIX {PW SUFFIX F SUFFIX
PLASTIC PACKAGE FOR MC10H181 CERAMIC PACKAGE
CASE 649-03 ONLY} CASE 650-05
- i
. } . ; T
&) D
.,WI :
I i J l
bed 7 i 1 _}
i N
. — L —
1 f ¢ H
E 14
HIH Zelfe ¥ . A ‘ 3 { 1
—lat— ° i . Mg c L f
g ! T E vy
—— H -
WLLMETERS | BKCHES
omd [N ; MAX [ W WX
3150 1 3 10 | iz,
¥ 11§ os g5
1 | oes b os NOTES:
1 [ 005 + 0020 | NOTES: 1. DIMENSION'NG AND TOLERANCING PER
2 T 0040 a0} ! LEADS WITHIN 013 rem (0065t RADUS OF TRUE ANSIYIUEM, 1562,
“0I0BSC . POSIMON AT SEATING PLANE AT MAXMUM 2. CONTROLLING DIMENSION: INCH.
1 MATERIAL CONDITION 3. DIVENSION "A” AND “B” ALLOW FORLID
o 2 DIMENSION "L TO CENTER OF LEADS WHEN MISALIGNVENT, AKD GLASS MENISCUS.
FORMED PARALLEL. & DIMENSION “H" SHALL BE MEASURED AT THE

001 | 0025 | 0040 POINT OF EXIT OF THE LEAD FROM THE BODY.
). 017 | 0004 ; 0007 5. LEAD NUMBER 1 IDENTIRED BY TAZ ON LEAD 0A
939 | 020 | 0310 DOT ON COYER
[T — 1 O0M5 | — 6. DIMENSION )7 INCLUDES SOLDER LEAD FINISH,
N - 050 = 0020 7. LEAD NUMBERS SHOWN FOR REFERENCE ONLY.
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e B ESRINEIAS  A AWV VA

CASE 693-02
pann

A e T AWNAYL

CASE 707-02

ANAAANANN
[ 19
p

Q [
{UUUUUUUUU
A

NOTES:
NOTES: 1. POSITIONAL TOLERANCE OF LEADS (D), SHALL 88
051 1.LEADS WITHIN 0.13 rm (0.005) RAD OF TRUE WITHEN 0.25mm(3.010) AT MAXIMUM MATERIAL
165 POSITION AT SEATING PLANE AT MAXIMUM CONDITION, LY RELATION TO SEATING PLANE
=3 MATERIAL CONDITION. AND EACH OTHER.
65 2 OIMENSION “L TO CENTER OF LEADS WHEN 2. DIMENS'ON L TO CENTER OF LEADS WHEN
2 20 FORMED PARALLEL FORMED PARALLEL
X % 3. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
87
) — | i
L& J ost | 102 051 | 102 | 0020 | 004 |
P SUFFIX L SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE
CASE 724-03 CASE 726-04

¥y

B | 68 NOTES:

69 | 44 1. CHAMFERAED CONTOUR OPTIONAL.

38 | 051 2. DM "L TO CENTER OF LEADS WHEN FORMED

PARALLEL.

3. DIMENSIONS AND TOLERANCES PER ANSI
Y145, 1982,

4. CONTROLUNG DIMENSION: INCH.

051 | 101 ] 0020 | 0040

OFTIORAL LEAD
CONRG. (181010

L—»
!__

3]
. 0830 NOTES:
10 ¢ 749 | 0240 4 0235 1. LEADS, TRUE POSITIONED WITHN 0.25 mm
= 68 ) — | 00 {0.010) DIA. AT SEATING PLANE, AT MAX:MUM
8 { 053 | 0015 | 002 MATERIAL CONDITION.
140 ¢ 178 | 0055 | 0070 2. DM "L TO CENTER OF LEADS WHEN FORMED
54 85C 0.100 BSC PARALLEL.
051 | 114} 0020 | 0045 3. DiM ~A” & "B" INCLUDES MENTSCUS.
020 | 030 | eoes | oon2 A "F" DIMENSION IS FOA FULL LEADS. “HALF"

LEADS ARE OPTIONAL AT LEAD POSITIONS 1.9,

262 B5C 0.30 BSC 10, ANDH8,
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L SUFFIX ¥ SUFFIA
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 732-03 . CASE 738-03
aYi! At
u PAT AT AT AT AT AR AT LTATLY l
20 1" 8
" o
1 10
—————— VAL ] g R
| r— m)
o) HH t F
°] T I U git K i
o L_ -0 :
i e gl N AP
D un (Hozs000® 1]
—~{af- & [Hozse0® [1]A0@ | 2]
5661 74§ 100 107
08 | 0.1 NOTES: S ae g.ua e qunﬁﬁmswmmmmoumahe PERANS!
EXT] 5¢ 0.150 | 0.200 ’ 457 150 | 0.180 . ¥ 3 NCIN
25 012085 MATERIAL CONDITION. T | VI | 000 ¢ 0om 3. DMERSION "L" T0 CENTER OF LEAD WHEN
S| e :.g-;:h?fmnosmoswnmomso AR ERE N & N5 B0ES ROT HCLUDE LD
00 30 | 0008 | 0012 021 033 | 0063 { 0015 . N i
208 [ dos [ots Loteo| > DMAMDBICLUDES HENISCUS. 280 | 355 | 0110 § 018 FLASH.
1965 03085¢ 6285C 030085
[l W L 15 M ¢ 115 ['id 15°
N | 025§ 1020013 | oo%0 N_{ o051 ) 101 [ 0020 | 0040
D SUFFIX L SUFFIX
PLASTIC SOIC PACKAGE CERAMIC PACKAGE
CASE 751-03 CASE 758-01
x FoY  Ste————
CARR g .
[) 5 8
1 12 !
B #2 v e ———

B ¢ yremnin el @l
[0] 4 (1.3

[
B
—
IE‘_. SEATHG.
T%ﬁf'_ﬁtm {M — .fL%_J

[4[oxpoe ©iTis GfA G

m

KOTES:

1. DIMENSIONS “A™ AND "B ARE DATUMS AND
*“TIS ADATUM SURFACE.

2. DIVENS:ONING AND TOLERANCING PER ANSL
YI45M, 1982

3 CONTROLLING D:M: MILUMETER.

4. DIMENSION "A" AND “B” DO NOT INCLUDE
MOLD PROTRUSION.

5. MAXIMUM MOLD PROTRUSION 0.1510.0061 PER

¢ i r
500 | 620 |0 J oM} SIDE.
025 | 050§ 060 | 0013 ]

i

|2 (Ra|E

KOTES:

1. DIMENSION ATS DATUM.

7. POSITIONAL TOLERANCE FOR LEADS: 24 PLACES

3. 72115 SEATING PLANE.

4, DIMENS0N L TO CENTER OF LEADS WHEN
FORMED PARALLEL.

5. DIMENSION:NG AND-TOLERANTING PER ANST
Y145, 1972
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B ATV L7 Avls, 51 AU <5~ UEIERVINED
WHERE TOP OF LEAD SHOULDER EXIT FLASTIC

Y BRK
-I I /— BODY AT MOLD PARTING LINE.
onnon fo—e —u [Hosrwn @ [1{nere[Leue)] 2. DIM G, TRUE POSTION TO BE MEASURED AT
{ DATUM -T:, SEATING PLAKE.
EE %_I‘E T 2 DIM R AND U 0O NOT INCLUDE MOLD
d h PROTRUS!ON. ALLOWABLE MOLD PROTRUSION
L] q b w z 1S 0.25 (0.010) PER SIDE.
q h [ 4. DIMENSIONING AND TOLERANCING PER ANS!
S Y145M, 1982,
=3z SION:
P ol 1 [ b 5. CONTROLLING DIMENS(ON: INCH.
E—T—"“ v L a1
: —~x [Mesnu ® [1[NOrO[LOMG) - w&umlmxm WI‘NCHES
Aldonpwn ® |T[L OGNS NE-RO] VIEWDD M4 T e78 11003 | _—.Jss e
- r~z al 978 | 1003 | 0.385
A lonal R 4Hesoon ® [11GuG[NG-P @ 420 | 457 | 0165 |
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038 | 048 | 0013
2 _ 1 ,!,——— [ 127 BSC 0.050 BSC
¢ O 1 e H | 066 | 081 | ooz [ oom
Uy :\ ' ST K c g:: - gggg —
R L -] s g _lL_. pleseme oweere] R ] 889 | 904 | 030 | 03
DETAR S Honown @ [1{h& 01O U [ 889 | 904 | 035 | 0356
. DETAL § v | 107 | 121 | 0042 | 008
W | 107 [ 121 [ 002 | o0ds
Hospen® JT[LOMEIHErO! X | w97 142 | 0042 | 0056
Y | — | oso| — o0
P2 I T N I T
F. FN SUFFIX GI | 788 | 838 | 0310 | 03%
PLASTIC PACKAGE K| 102 | — loodo]| —
CASE 775-02 Pl r 10° d 10°
NOTES:
1. DUE TO SPACE LIMITATION, CASE
776-02 SHALL BE REPRESENTED BY A
GENERAL [SMALLER) CASE OUTLINE
r- - veax —8 Yo S T DRAWING RATHER THAN SHOWING
_‘I ALL 28 LEADS.
7 e —U Tanown© 1 w5 2 DATUMS L, M- M-, AND - DETERMNED
d L @ i NOTE 1 WHERE TOP OF LEAD SHOULDER EXIT PLASTIC
| HODY AT MOLD PARTING UNE.
4 s g_i :r—‘ 3. DM G1, TRUE FOSITION TO BE MEASURED AT
' ACTUAL DATUM -T-, SEATING FLANE.
E g_[ ;—W l 4_ DiM R AND Y DO KOT INCLUDE MOLD
= o PROTRUSION. ALLOWAGLE MOLD PROTRUSION
w 1] fe—o H 15 0.2510.0161 PER SIDE.
HOTE 1 "E]_]z { é‘ | 4|_§ 1 5. DIMENSIONNG AND TOLERANCAG PER ANSI
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FN SUFFIX

PLASTIC PACKAGE

CASE 776-02
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in the use of insertion technology. peei-DAacx Covel lapt.
Limitations have been reached with insertion packages
and PC board technology. Surface Mount Technology GENERAL INFORMATION

offers the opportunity to continue to advance the State- ® Reel Size 13 inch (330 mm) Suffix: R2
of-the-Art designs that cannot be accomplished with e Tape Width 16 mm _
Insertion Technology. e Units/Reel 1000

Surface Mount Packages allow more optimum device
performance with the smaller Surface Mount configu- MECHANICAL POLARIZATION

ration. Internal lead lengths, parasitic capacitance and
inductance that placed limitations on chip performance
have been reduced.

The lower profile of Surface Mount Packages allows
more boards to be utilized in a given amount of space.
They are stacked closer together and utilize less total
volume than insertion populated PC boards.

Printed circuit costs are lowered with the reduction of

Typical

O+

©—©/ View from
tape side

the number of board layers required. The elimination or —

reduction of the number of plated through holes in the R —

board, contribute significantly to lower PC board prices. Linear direction of travel
Surface Mount assembly does not require the prepa-

ration of components that are common on insertion tech- ORDERING INFORMATION

nology lines. Surface Mount components are sent & Minimum Lot Size/Device Type = 3000 Pieces.

directly to the assembly line, eliminating an intermediate e No Partial Reel Counts Available.

step. . . . . e To order devices which are to be delivered in Tape
Automatic placement equipment is available that can and Reel, add the appropriate suffix to the device

place Surface Mount components at the rate of a few
thousand per hour to hundreds of thousands of com-

ponents per hour, EXAMPLE:
Surface Mount Technology is cost effective, allowing

number being ordered.

the manufacturer the opportunity to produce smaller ORDERING CODE SHIPMENT METHOD
units and offer increased functions with the same size MC10100FN Magazines (Rails)
product. MC10100FNR2 13 inch Tape and Ree!
MC10H100FN Magazines (Rails)
MECL AVAILABILITY IN SURFACE MOUNT MC10H100FNR2 13 inch Tape and Reel
j ) i MC12015D Magazines (Rails)
Motorola is now offering MECL 10K and MECL 10KH MC12015DR2 13 inch Tape and Resl

in the PLCC (Plastic Leaded Chip Carrier) packages.
MECL in PLCC may be ordered in conventional plastic
rails or on Tape and Reel. Refer to the Tape and Reel

section for ordering details. DUAL:IN-LINE PACKAGE TO

PLCC PIN CONVERSION DATA

TAPE AND REEL The fol!owing tables give the equivalent IO pinouts of
Dual-In-Line {DIL} packages and Plastic Leaded Chip Car-

Motorola has now added the convenience of Tape and rier {PLCC) packages.

Resl packaging for our growing family of standard Inte-
grated Circuit products. The packaging fully conforms to

Conversion Tables

weeinpiL |1]2]3]4]s]6]7]|8]9]10]11]12}13}14|15]16

20 PN PLCC | 2[3 7|8 | 9 |10]12]13]14]15[17]1819]20

oo |1]2]3]4]5]6|7]8]9]011]12]13]1a]15)16]17]18]19]20]

20PN PLCC | 1]2]3[4] 56|78 |8 [10[11]12]13]14]15]16]17]18[1e]20]
aapinoi |1]2|3]a]s]6]7]8]o]w0]11|12|13[14] 518 17]18|19]20]21|22|23]24|
28PINPLCC 2|3 4|5 8] 7|9 [1oj11[12[13[1a]16[17]18[19]20]21]23[24]25]26]27]28]
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