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MMC 40192 MMC 40193

PRESETTABLE UP/DOWN COUNTERS
(DUAL CLOCK WITH RESET)

401 92-BCD TYPE
401 93-BINARY TYPE

GENERAL DES8CRIPTION

The MMC 40182, MMC 40193 are monalithic inte-
grated circuits processed in standard Al-gate tec-
hnology. The MMC 40192 is a 4-Bit Synchronous
Up/Down Decade Counter and the MMC 40193 is a
4-8it Synchronous Up/Down Binary Counter. Coun-
ting up and counting down is performed by two count
inputs (CLOCK UP and CLOCK DO respecti-
velyl, one being heid high while the other is clocked.
The outputs (Q,—{,;) change on the positive-going
transition of this clock. These counters feature pre-

set inputs J,—Jo) that are enabled when load PRE-

SET ENABLE) is a logical .0" and a clear {RESET)
which forces all outputs to 0" when it is at logical

A7 The counters also have CARRY and BORROW
inputs so that they can be cascaded using no exter-
nal circuitry.

FEATURES

@ Individus! clock lines for counting up or counting
down

@ Synchronous high-speed carry and borrow propa-

ation delays for cascading

® gctive iow parallel load

@ Active high asynchronous reset

® Cuiescent current specihed st 20V

& 5V 10V, 15 V pargmetric ratings

ABSOLUTE MAXIMUM RATINGS

Vop* Supply voitage: G and H types -05to 20 Vv
o E and F types -0.5¢t0 18 vV
V, Input voltage . -05to Vppt05 Vv
| DC input current (any one input) +10 mA
Fgmt Total power dissipation (per package) 200 mw
Dissigation per cutput transistor
for T, = full package-temperature range 100 mW
Ta Operating - 125 oo
temperature : G and H types -55to :
E and F ty~es 40 to 85 Og
Torg Storage temperature -B5 to 150
* All voltage values are referred to Vgg pin voltage
RECOMMENDED OPERATING CONDITIONS
Vop* Supply voltage: G and H types 3to 18 \
E and F types 3to 15 V
v, Input voltage Oto Voo v
Ta Operating
temperature : G and H types -55to 125 ZC
E and F types -40 to 85 C
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MMC 40192 MMC 40193

LOGIC DIAGRAM
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MMC 40198 MMC 401 93

TIMING DIAGRAM
w92 (BCD) 4093 (Binary)
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TRUTH TABLE
CLOCK UP CLOCK DOWN PRESET RESET ACTION
ENABLE
T 4 1 0 COUNT UP
TN 1 1 0 NO COUNT
1 — 1 8} COUNT DOWN
1 I 1 0 NO COUNT
X X 0 0 PRESET
X X X 1 RESET
1 = HIGH LEVEL 0 = LOW LEVEL X = DONT CARE
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MMC 40192 MMC 40193
BTATIC ELECTRICAL CHARACTERIBTICRB
(over recommended operating conditions)
- TEST CONDITIONS VALUES
PARAMETER V;_ Vo tigl | Voo T ow 250  Thon
| MW R Y P Tmad froin | tye | max | min [ max,
|, Guiescent | G.H |0/ 5] 1 s 5 fopa| s| | &)
gurrent types | 0/10] 10 10 Qo471 101 -~ | 300
~ -10/15 15 20 o4} 20 - 600
0/28 20 100 0081100 BGUG oA
EF{0/5 5 20 opal 20| - | 4s0]
typesi0/10 10 40 004 -40 ) -3¢
0/15 15 80 004 8O 800
Vo  Dutput high 0/ 8 <1| 5 |485 4.95 | 495 |
voltage 0/10] <1 | 10 |89.95 985 8.95) \;
: 0/15 <1 15 1485 14.85 1485
Vo, Output low 5 /0 <11 5 0os 00s 00s |
voltage 10/0 <1 | 10 1005 005 0051 v
15/0 <11 15 0.05 005 005
Vg input tugh 05/485 | <1 5 1 36 " 35 as
voltage /9 | <1110 ¢ 7 7 7 v
1.5/135| <1 15 {11 11 11
Wi nput jow 45051 <1 5 15 15 15
valtage 9/1 <1110 3 3 3 Y
135/15; <11 15 4 4 4
lym Output, GHIOS 25 5 _ -8 ~-1.6 {~3.2 —1.15
trive types |0/ 5 4.8 5 064 ~0 511 --(1.36]
cureent G710 9.5 Q|16 -1.3 |26 1-09
07151 135 15 |-4.2. -3.4 168 -4
. _ mA
E.F {0/ 5 25 5 153 - 1,36-3.2 =11
types{0/ B 4.6 ‘5 [-0562 ~G.44] -1 ~(0.36
010 85 0 |-1.3 ~1.1 286 -9
07181 135 15 3.8 ~-3.0 |58 ~P4
ty,  Output G.H{0/ 5] 0a 5 1064 “OsTH 036
sink types 10710 05 10§16 13 1 26 0.9
current, /15 15 1H 147 34 | 68 2.4 A
... ol . m
EF iy 5 0.4 5 1 052 44} 1 036
types [3/10 05 10 1 1.3 11 1 28 0.3
0/15 15 15 | 36 30 | 58 24
];L.{q gil h’]“{zf . L_; }i ﬂ/ql 8 - 3 }qu} i_ﬂ‘O 5 1‘01 t“
imakage types Any
Creant PkAARVENN SN S R S e e o] “A
Hrrest F F Input }
ST a5 15 +0.3 £10°% +0.3 41
) bypes .
o Iriput
A AN Any input, B 7.5 oF
C T e BR D tor ToHodevices, MY Dlor FF devines
T Vs 2R 0 Hor O Mdevices, s 85°C for B, F devices

The Nome Bargan for both 717 and "0 lovel s
1V min, with V{];;} AV
2V with M~ 10V
25 Y i with Vi, = 10V
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MMC 40192 MMC A0193

DYNAMNIC ELECTRICAL CHARACTERISTICS

g@“ﬁ @?5‘;0 C:t_ *5 SSS?F. Ry = 200 kN typical temperature coefficient for alt' Vpp vatues s 0.3%/7C. alt nput rise

TEST '
PARAMETER CONDITIONS | VALUES T
VDD{V} min, Lyp. max.
tp.  Propagation defay time : 5 250 =00
teyn  Clok Up or Clok Down to Q 10 120 240 ns
Reset to 15 - 80 180
PEto G : 5 200 400
10 100 200 ns
15 0 140
Clock Up to Carry 5 | 1 o180 | 320
Clck Down to Borrow 106. | B8O 160 ns
15 60 120
Reset or PE to Borrow or Sarry 5 300 600
15 150 |° 300 ns
15 110 220
EraL  Transition time 5 100 200
Lrim 10 50 100 ns
15 40 80
tam’  Removal time o} 80 40
Reset or PE 10 an 20 ns
15 30 15
Ly Clock mput pulse width 5 480 240
Reset ‘ 10 300 150 ns
15 280 130
PE 5 120 | 240
10 Ha 170 ns
15 70 140
Clack 5 a0 180
0 45 480 ns
15 30 60
t. ty  Clock inpui rise or fall time 5 15
10 15 us
19 9
Ty Maxirnum clock input frequency 5 2 4
10 4 8 MiAz
15 2.5 11

* The wirne eeauired for Reset or Preset Enable coneenl to be removed before clocking {see timing diagraml,

Tirring dhagram defining trem e two
i Ny
CLOCK _um_.{/_\_
RESET  ——vm—t W
PRESET ENABLE ]L
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