24 Additional Devices . DM75/DM8555, 56

TRI-STATE® Programmable Decade/Binary Counters
General Description Features

These circuits are synchronous, edge-sensitive, fully-
programmable 4-bit counters. The counters feature both
conventional totem-pole and TRI-STATE outputs; such that
when the outputs are in the high-impedance mode, they can
be used to enter data from the bus lines. In addition, the
clear input operates completely independent of all other in-
puts. During the programming operation, data is loaded into
the flip-flops on the positive-going edge of the clock pulse.
To tacilitate cascading of these counters, the MAX COUNT
output can be tied directly into the count enable input of the
next counter.

DM7555/8555—Decade counter
DM7556/8556—Binary counter

Typical clock frequency 35 MHz
TRI-STATE outputs

Fully independent clear

Synchronous loading

Cascading circuitry provided internally

Connection Diagram

MAX
vcc COUNT L'Op 1/0¢c  OD 1/0g  1/0p CLOCK
16 15 14 13 12 1 10 IQ
1 2 3 4 5 6 7 ]s
€ Qc RESET Op Q0  [OAD GND
7555 (J,W) 8555 (N)
7556 (J,W) 8556 (N)
Truth Table
Control inputs 1/0 Ports Active Outputs
LOAD| CE | CLK | OD |Reset|1/0p 1/0g /Oc 1V0p|{ Qo QB Q¢ OQp
H X X L H L L L L L L L L
H X X H H z z 4 z L L L L
H X L L L | Qa0 Q@Bo Qco Qpo | Qa0 Q@Bo Qco Qpo
H X L H L z z z z Qao Qo Qco Qpo
L H A L L a b c d A B c D
H L } L L COUNT COUNT
H L } H L z 4 4 P4 COUNT

The | O pins are used as inputs when they are TRI-STATED, and the LOAD input is Low. They are outputs and active when LOAD
input 1s High and OD is Low.

H = High Level (Steady State)

L = Low Level (Steady State)

X = Don’t Care including transitions

a. b, ¢, d = The level of the steady state input at inputs A, B, C, D respectively

Qap. QBo. Qcg. Qpp = The level of Qa, Q. Qc. Qp repectively, before the indicated steady state input conditions were
established
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Electrical Characteristics over recommended operating free-air temperature range (uniess otherwise noted)

DM75/85
Parameter Conditions 55 56 Units
Min Typ (1) Max | Min |Typ (1)| Max
VIH High Level Input Voitage 2 2 \
ViL Low Level Input Voitage 0.8 0.8
Vi Input Clamp Voltage Voo = Min, ) = —12 mA —1.5 —1.5 v
IOH High Level Output Current DM76 —-2.0 —2.0
DM85 —-5.2 -5.2 mA
VOH High Level Output Voltage Vecec =Min, Vip=2V 24 2.4 v
ViL = 0.8 V, IoH = Max
oL Low Level Output Current 16 16 mA
VoL Low Level Output Voltage Vee = Min, V=2V 0.4 0.4 Vv
ViL=0.8V,IgL = 16 mA
IO(OFF) | Oft State (High Impedance |Vce = Max Vo =04V —40 —40
State) Output Current VIH=2V uA
VL = Max Vo=24V 40 40
I ::zz: 3;’":3; atMaximum |y ¢ = Max, V; = 55 V 1 1| mA
hH High Level Input Current VCC = Max, Vi =24V 40 40 uA
i Low Level Input Current Voe = Max, V=04V —1.6 —1.6] mA
los Short Circuit Output Current |Voc = Max (2) —25 —70 | —-25 =70 | mA
Icc Supply Current Voo = Max 80 110 75 100 mA

Note t: All typical values are at Vo = 5 V, Ty = 25°C.
Note 2: Not more than one output should be shorted at a time
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%24 Additional Devices DM75/DM8555, 56
Switching Characteristics vcc =5V, 14 =25°C.
DM75/8555, 56
Parameter From To Conditions Units
Min Typ Max
fMAX Maximum Clock Frequency 25 35 MHz
tPLH Propagation Delay Time,

Low-to-High Level Output Clock Output 15 22 ns
tPHL Propagation Delay Time,

High-to-Low Level Qutput Clock Output 34 44 ns
tPLH Propagation Delay Time,

Low-to-High Level Output Clock Max Count CL = 50 pF, R = 400Q 23 33 ns
tPHL Propagation Delay Time,

High-to-Low Level Output Clock Max Count 23 33 ns
tPHL Propagation Delay Time,

High-to-Low Level Output Reset | Output 30 | 44 | ns
tzH Output Enable Time to High Level oD Output 13 20 ns
tzL Output Enable Time to Low Level oD Output 14 20 ns
tHz O‘utput Disable Time from oD Output 6 12 ns

High Level

- - CL = 5 pF, RL = 400 Q
tLz Output Disable Time from oD Output 12 20 ns

Low Level
tw Minimum Clock 25

Putse Width Clear 20 ns

Load 30
tCE Count Enable |Setup 30
. ns

Time Hold —-30
tSETUP(1) |Setup Time— |Data 25

High Logic ns

Level Load 30
tHoLD(1) |Hold Time— | Data 5 .

High Logic ns

Level Load -10
tSETUP(0) |Setup Time— |Data 30

Low Logic ns

Level Load 25
tHoLD(o) (Hold Time— |Data 5

Low Logic ns

Level Load —10
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E Additional Devices DM75/DM8555, 56
Timing Diagrams

55 Typical Clear, Preset, Count, Inhibit Sequence
RESET _J_L
LOAD
ouTPUT
DISABLE ’ l

COUNT

DISABLE ] ;
ke |

vew__3 [ LT LT L——l L] L
wo(a)::j I I |—-—l l l

) ===

Vo) _ _ 4 l | | pa— ]
vow 21 1
ew__1 [ LT LI LI L I 11 L
e@__1 | | L
ew@__ 1 [ 1 [
aw__ 1 I 1

MAX = =

COUNT___: u

. DISABLE i
Ictear| LoAD | COUNT . COUNTER | COUNT
L | i !
[
i "OAUSSED - . __4>‘ oiSABLE |
INPOTS 1 OUTPUTS '
Sequence

(1) Clear to zero

(2) Load BCD five

(3) Count six, seven, eight, nine, zero, one. two, three, four.
(4) Disable TRI-STATE outputs

{(5) Disable counter

(6) Count to six
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724 Additional Devices - DM75/DM8555, 56

Timing Diagrams (Continued)
56 Typical Clear, Preset, Count, Inhibit Sequence
RESET _Iﬁ
LOAD
uT
DISABLE 1
COUNT I—-—l

DISABLE

VSRS I T 1 T U I 6 6 I 6y
vew--1 [ L T lr—1I LI LI L [
o 3 [ L— 1 I
oo -3 I T
vom_ _ [t
ow’ 1 L 1L I rrrrr__ 1
IO N I 1 | 1
e@__3+ T -
e _ _ 1} [ ]

MAX = = -7
COUNT —— DISABLE
| CLEAR | LOAD . COUNT COUNTER | COUNT
: - —— —
’ DISABLE | |
| OUTPUTS
1/0 USED i ;
AS INPUTS | —
| i
Sequence

(1) Clear to zero.

(2) Load binary five

(3) Count six, seven, eight, nine, ten, eleven, twelve, thirteen, fourteen, fifteen,
zero

(4) Disabte TRI-STATE outputs.

(5) Disable counter.

(6) Count to one.
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Switching Time Waveforms
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CLOCK 15V

ouTPUT

Clock and Reset Voltage
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I
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