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DESCRIPTION

The 101386 is a high-speed Hexadecimal
Synchronous Counter that can count up,
count down, preset, or stop count at
frequencies exceeding 100MHz. The op-
eration mode of the counter is pro-
grammed by three control lines (Sg, S,
and CP) as can be seen in the function
select table. In the preset mode (loading
step), a clock pulse is needed for the
information present on the data inputs
(Do. D1, D2, and Dg) to be entered into
the counter. Coyx goes LOW on the
terminal count, or when the counter is
being preset.

The counter changes state only on the
positive-going edge of the clock, so at
any other time any other input may
change without any result (except for
Couw)-

This binary counter can be used in many
applications, such as in computing for
high-speed control processors and pe-
ripheral controilers. Unused inputs must
be tied LOW to V|_ or Vgg.
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Universal Hexadecimal Counter
Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT
DELAY (~lge)
10136 3.3ns 120mA

ORDERING CODE

COMMERCIAL RANGE

PACKAGES Veer = Veoz = GND; Vge =-5.2V
Ta ==30°C to +85°C
Plastic DIP 10136N
Ceramic DIP 10136F

PIN DESCRIPTION

PINS DESCRIPTION
Do-D3 Data Inputs
CcP Clock Input
Cin Carry-in Input
So, S Selact Inputs
Cout Carry-out Output
Qo-Q3 Data Outputs
PIN CONFIGURATION LOGIC SYMBOL
[
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Figure 3. Logic Diagram
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FUNCTION SELECT TABLE

So Sy OPERATING MODE
L L Preset (program)

L H Increment (count up)

H L Decrement {count down)

H H Hold (stop count)

SEQUENTIAL FUNCTION TABLE

Positive Logic:

H = HIGH state (the more positive voltage) = 1
L = LOW state (the less positive voitage) = 0
X = Don't Care

INPUTS

OUTPUTS
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ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this table may impair useful life of the device.
Unless otherwise noted, these limits are specified over the operating ambient temperature

range.)
PARAMETER 10K ECL UNIT
VEe Supply voltage -8.0 v
VIN Input voltage (Vi should never be more negative than Vgg) 0 to Vge v
lo Output source current -50 mA
Ts Storage temperature -55 to +150 °C
Ceramic package +165 °C
Ty Maximum junction perature
Plastic package +150 °C
DC OPERATING CONDITIONS
10K ECL
PARAMETER UNIT
Min | Nom | Max
Vects Vecz  Circuit ground 0 [+] 0
VEe Supply voltage (negative) -52 v
Ta =~30°C -890 | mv
ViH HIGH level input voltage Ta=+25°C -810 | mV
Ta= +85°C -700 | mv
Ta=-30°C -1205 mv
VIHT HIGH level input threshold voltage Ta=+25°C |-1105 mV
Ta=+85°C -1035 mv
Ta=-30°C -1500| mVv
Viur LOW level input threshold voltage Ta= +25°C ~1475| mV
Ta=+85°C -1440| mV
Ta=-30°C -1890 mv
ViL LOW level input voltage Ta=+25°C |-1850 mv
Ta=+85°C ~1825 mv
Ta Operating ambient temperature -30 +25 +85 °C

NOTE:
When operating at Vge other than specified voltage (-5.2V), the DC and AC Characteristics will vary slightly from specified values.
(See table of DC Characteristics)
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DC ELECTRICAL CHARACTERISTICS vccy = Veca = GND, Veg =-5.2V +0.010V, T4 =-30°C to +85°C, output loading
with 50§2 to -2.0V +0.010V unless otherwise specified'?

PARAMETER MIN | TYP | MAX | UNIT TEST CONDITIONS?
Ta=-30°C -1060 -890 myv
Vony HIGH level Ta=+25°C | -960 ~810 { mV [ Apply Vipimay to all inputs.
output volt
i ° Ta=+85°C. | -890 -700 | mV
Ta=-30°C -1080 mv
HIGH 1evel z <
VoHT Output threshold Ta=+25°C -980 mv c:‘lp'y v:;;l:: d e;;c:“m;:t;roi::u: a time, with
Imax o
voltage Ta=+85°C | -910 mv
Ta=-30°C -1655| mv
LOW ievel " ? . "
- 3 _ Apply V4T to Sp input with Viymax applied to CP input
Vour Sg:::n ethresnold Ta=+25°C 1630| mv and Vi min applied to all other inputs.
9 Ta=+85°C -1595 mv
Ta =-30°C -1890 ~1675 | mvV
VoL LOW level Ta=+25°C |-1850 —1650 | mv ApPlY Vinimax 10 Sp and CP inputs with Vi min applied to
output voltags all other inputs.
Ta=+85°C -1825 -1615| mv
Tp=-30°C 350 | pA
Dn - o
inputs Ta=+25°C 220 HA
Ta=+85°C 220 HA
Ta=-30°C 425 HA
Sy _ o Apply Viumax to each input under test, one at a time,
aigi | et [ T€ #25°C 265 | #A | With ViLmin applied to all other inputs.
Ta=+85°C 265 pA
| level
M input Ta=-30°C 390 | wpA
current | So, Ci - o
inputs Ta=+25°C 245 HA
Ta=+85°C 245 HA
Ta =-30°C 460 MA
QP Ta=1+25°C 200 A f\pply Vitimax to CP input with V| ni, applied to all other
input inputs.
Ta=+85°C 290 HA
Ta=-30°C 0.5 HA
e LOW level Ta= +25°C 05 uA Apply Vi min to each input under test, one at a time,
input current with Vimax applied to all other inputs.
Ta=+85°C 0.3 HA
Ta =-30°C 165 mA
-lgg  VEE supply Ta = +25°C 120 | 150 mA
current
Ta = +85°C 165 | mA
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AC ELECTRICAL CHARACTERISTICS Voot = Vece = +2.0V +0.010V, Vge = -3.2V £0.010V
Ta=-30°C TA=+25°C |To=+85C

PARAMETER UNIT TEST CONDITIONS
Min | Max | Min | Typ | Max | Min | Max

fmax Maximum clock frequency 125 125 | 150 125 MHz Figs. 5, 10, 11
t Propagation delay 1.7 4.8 1.7 3.3 4.5 1.7 5.0 ns
PLH CP to Qn 17 | 48 [ 1.7 | 33 | 45 | 1.7 | 650 | ns

Propagation delay 20 [108 | 25 70 | 105 | 24 [ 115 | ns <
PHL GP 1o Cour 20 [109| 25 | 70 {105 | 24 | 115 | ns Figs. 5, 6, 7, 10, 11
tpuH Propagation delay 1.6 7.4 1.6 50 | 69 19 7.5 ns
tpHL Cin to Tout 1.6 7.4 1.6 50 | 69 1.9 7.5 ns
ts  Setup time D, to CP 3.5 35 35 ns
t, Hold time D, to CP 0.0 0.0 0.0 ns Figs. 8, 10, 11
ts  Setup time Sy to CP 7.5 7.5 75 ns
tn  Hold time S, to CP -25 -25 -2.5 ns
t Setup time Ty to CP 45 37 45 ns

CP to Cin -1.0 -1.0 -1.0 ns Figs. 9, 10, 11
. Hold time CP to Ty -1.6 -1.6 -1.6 ns

Cin to CP 4.0 31 4.0 ns
trun Transition time 09 | 33 1.1 20 | 33 1.1 35 ns .
trHL 20% to 80%, 80% to 20% 09 | 33| 11| 20|33 11|35/ ns Figs. 5, 6,7, 10, 11

AC WAVEFORMS

+100mV
cp
+310mV
0% 80%
Q, 0%  S0%
20% 20%
LB trun
WF 122208

Figure 5. Propagation Delay and Transition Times for Ciock Input to Outputs and Maximum Clock Frequency
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CPINPUT 0% 50%
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CourOUTPUT
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Figure 6. Propagation Delay and Transition Time for Clock Input to Carry-Out Output
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+THOMV
Ty INPUT 50% 50%
+30mV
to toLn

- 80% 0%

Coyy OUTPUT 50% 0%

20% 20%

na i

NOTE:
Setup times are the minimum times before the positive transition of the clock pulse (CP) that information must be prasent at the data input (D) or control input (S).
Hokl times are the minimum times after the positive transition of the clock puise (CP) that information must remain unchanged at the data input (D) or control input (S).

Figure 7. Propogation Delay and Transtion Time for Carry-in input to Carry-Out Output

+HOmV
Dy, S, INPUTS 50% 50%
4 " +30mv
+1M0mvV
CP INPUT 0%
+30mV
WF 122508

Figure 8. Setup and Hold Times for Data And Select Inputs to Clock input

+310mV

+1omvV

+MomvV
Cyy INPUT 0% 50%
+30mV
to ) 4, ®)
+10OmV
CPINPUT 0% 50%
+310mV
+1OmV
CPINPUT 50% 50%
i)
50%

t
C INPUT 0%
NOTE:

{a) |smsmlrﬂmumﬂmwwmwdockmswumavuﬂeri\tnsmambhd
(b} is the minimum time that the counter may be ciocked before it has

(¢} is the minimum time that a dockpmumlybeupplhdwiﬂ\nomeﬁonhmofh counter before it is enabled.
(d)isthemimmumﬁmelomﬂbﬂmacbokwumybewﬁmmmmm ite of the counter after it is disabled.
(b) and (¢} may be negative numbers.

Figure 9. Setup and Hold Times for Carry-in to Clock Input
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