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Product Specification

ECL Products

FEATURES

® Typical propagation delay: 1.8ns

® Typical supply current (—lgg):
210mA

DESCRIPTION

100136

Counter/Shift Register

the other inputs.

When using the 100136 in the Count Up
mode, the Terminal Count output (TC)
goes Low when the register reaches aval-
ue of 15. In the Count Down mode, TC
goes Low when the register reaches a val-

either the Count or the Right Shift opera-
tion.

Unused inputs must be tied to low voltage,
either Vy_ or Vge.

PIN DESCRIPTION

ue of zero.
The 100136 functions as a four—bit count- Wh ting the 100136 in the Right PINS DESCRIPTION
eror as a 4-bit, bidirectional shift register. én operal mgCE'Ie' in the Rig : :
These functions are determined t?y the Shift mode, Do/ serves as the serial Ds Sorlal Data Inputs {Left Shify
three Select Inputs So— S, which also al- data input. In the Left Shift mode, D, Po—Pa | Presetinputs
low for parallet loading, as well as comple- ts:er\.lreé:;m; s:s::emszl:;e\gczra?:gtelrg' cpP Clock Inout
menting, clearing and holding the register tout. P 3 Serial Data Input (Right Shift)
contents. Outpu Do/CET | and Count Enable
Inthe Paralls] Load mode. d b Two count enable inputs (CEP and Trickle Input (Active-Low)
t” ;" tar?he °f"t mo eth a;acar;. ee;\— Do/CET) can be used in combination with — Count Enable Parallel Input
;re F'? o Oe '99'55“"; e“ reseh NPUIS  the TT output to cascade more than one (Active—Low)
f:f?r:e :; istmf%s 06 3re tehc“ esta!te_ 100138, aliowing for counting and shift ca- Sos, | Solectmputs
ont ft% te‘t to—A }3_1,9‘;:8 the Cl°mF:h° pability of eight bits or more. The dual na-
ment of tha state.  righ signal on the of the TC/Q, outputs and the Dy/CET MR Master Reset Inout
chaster Btese‘ '”F:“I ;mliclear the valu: of input allow the same control lines, inter | TC Terminal Count Outout
noeu ;Eg; ;rwci:t%r; stnr:g ;)rdzfegfszsg'a”‘: a’t"' connected between stages, tobe usedfor [ q, _q, | Data Outputs
ORDERING INFORMATION
DESCRIPTION ORDER CODE
24-Pin Ceramic DIP (400 mils wide} 100136F
24—Pin Ceramic Flat Pack 100136Y
28-Pin PLCC 100136A
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FUNCTION TABLE
INPUTS OUTPUTS
MR CEP CP | Q Q, Q; Q, MODE

G [G | & | T

Complement

o | [as [ L Let Shift

TC
Po | Py | P2 | Pa L Parallei Load
L
L
H

Q~| 02 QQ H
Qo Q4 Qp Q" Right Shift
H Qo Q Q | & (Do/CET is the active serial input)

(D5 is the active serial input)

S | S So D/CET | D;
L L L L X X X T
L L Lt | H [ x X X T
L L H L X X L T
L L H L X X H T
L L H H X L X T
L L H H X H X T
L H L L L L X T (Qo-3) minus 1 m Count Down
L H L L H L X X Q [Qr | | Qs M Count Down disabled with TEP High
L H L L X H X X Q | Q| @ | Qs H Count Down disabled with Dy/CET High
L H L H X X X T L L L L H Clear
L H H L L L X T (Qo-3) plus 1 @ Count Up
L | H|H L | H L X | X [Q @ [Q | @ | @ | CountUpdisabled with CEP High
L H H L X H X X Q | Q| Q2 | Qs H Count Up disabled with Dy/CET High
L H H H X X X X Q[ || G H Hold
H L L L X X X X L L L L L
H L L H X X X X L L L L L
H L H L X X X X L L L L L
H L H H X X X X L L L L L
H H L L X L X X L L L L L Asynchronous Master Reset
H H L L X H X X L L L L H
H H L H X X X X L L L L H
H H H L X X X X L L L L H
H H H H X X X X L L L L H
NOTES:
M = LifQy-Qg=LLLL, HifQy—Qg#LLLL X = Don'tcare
@ = LifQp-Qsz=HHHH, Hif Qy~Q3# HHHH T- Low-to—High transition
H = High voltage level * Before the clock, TT is Qa; after the clock, TC is Qo
L = Low voltage level
FUNCTION SELECT TABLE
S, S, So FUNCTION
L L L Parallel Load
L L H Complement
L H L Left Shift
L H H Right Shift
H L L Count Down
H L H Clear
H H L Count Up
H H H Hold
NOTES:
H = High voltage level
L = Low voitage level

ABSOLUTE MAXIMUM RATINGS V¢cs = Veee = ground, Ta = 0°C to +85°G unless otherwise specified.

SYMBOL PARAMETER LIMITS UNIT
Vee Supply voltage range -7.0t0+0.5 \
Vi input voltage (Vi should never be more negative than Vgg) Vee to +0.5 \
lo Output source current (continuous) -55 mA
Ts Storage temperature range ~85 to +150 °c
T, Maximum junction temperature +150 °c

NOTE:

Operation beyond the limits set forth in this table may impair the useful life of the device.
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DC OPERATING CONDITIONS

TEST LIMITS
SYMBOL PARAMETER CONDITIONS MIN. NOM. MAX UNIT
Veer. Veez | Cireuit ground 0 0 0 A
Vee Supply voltage -48 4.5 —4.2 \
Vee ?gﬁﬂygg]l_t?ag; iIvyvhen operating with the 10K or 57 v
Veg = 4.2V -1150
Vi High level input voltage Vgg = 4.5V -1165 -880 mv
Veg = 4.8V -1165
Veg =—4.2V —-1475 mV
Vi Low level input voltage Vegg = 4.5V -1810 ~1475 mV
Veg = 4.8V ~-1490 mv
Ta Operating ambient temperature range 0 +25 +85 °c

NOTE:
When operating at other than the specified Vg voltages (—4.2V, 4.5V, —4.8V), the DC and AC electrical characteristics will vary slightly from their
specified values.

DC ELECTRICAL CHARACTERISTICS Vcg, = Vocs = ground, Ve = 4.8V 10 —4.2V, Ty = 0°C to +85°C unless otherwise

specified'34
TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. [ UNIT
Ve = —4.2V | -1020 870 | mv
VoH High level output voltage Inputs at Viumax of ViLmin Vgg =-4.5V | -1025 [ -955 | -880 | mV
Vee = 4.8V | -1085 880 | mv
Apply Vipminor Viimax to one | Vgg = 4.2V | 1030 mv
Vour High tevel output threshold voltage | Outputs | input at a time. Other inputs Vee = 4.5V | -1035 mv
joaded | 8t ViHmax oF ViLuin- Ver = 4.8V | -1045 mv
with 50Q | APply Vimin or Viimaxtoone | Ve = 4.2V -1595 | mV
Vot Low level output threshold voltage | to-2.0V | inputat a time. Other inputs | Veg = 4.5V -18610 [ mV
+0.010V | at Vinmaxor Vitmin. Veg = 4.8V -1610 | mV
Vee = 4.2V | -1810 ~1605 | mv
VoL Low ievel output voltage Inputs at Viumax or Vicmin. Vgg = 4.5V | -1810 | -1705 | ~1620 | mV
Vee =-4.8V | 1830 -1620 | mV
Pn. S 180 .}
CEP 200 | pA
Iy High level input MR One input under test at Viuay- 240 | pA
current Dy Other inputs at Vi min. 280 pA
cP 390 | pA
Dy/TET 530 yA
e Low level input current One input under test at V) yn. Other inputs at Viguax. 0.5 HA
-leg Veg supply current All inputs at Vimax 138 210 283 mA
NOTES:

1. The specified limits represent the worst case values for the parameter. Since these worst case values normally occur at the supply voltage
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NOTES (CONTINUED):
and temperature extremes, additional noise immunity can be achieved by decreasing the allowable operating condition ranges.

2. Conditions for testing shown in the tables are not necessarily worst case. For worst case testing guidelines, refer to DC Testing, Chapter 1,
Section 3.

3. The specified limits shown in the DC electrical characteristics table can be met only after thermal equilibrium has been established.
Thermal equilibrium is established by applying power for at least 2 minutes, while maintaining transverse airflow of 2.5 meters/sec (500
linear feet/min) over the device, mounted sither in a test socket or on a printed circuit board. Test voltage values are given in the DC
operating conditions table.

4. The device can function down to Veg = —5.7V, allowing operation with either the 10K or the 10KH family. Correction factors can be used to
calcuiate new DC limits for the extended Vge range. For more information, see Chapters 5 and 10, Section 4.

AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vcgy = Veez = ground, Veg = 4.8V to 4.2V

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
famax Maximum shift frequency CP Waveform 1 250 250 250 MHz
tpLH Propagation delay 0.85 2.10 0.85 2.10 0.85 2.25 ns
teHL CP10Q, T, Waveforms 1,2 085 | 210 | 085 | 210 | 085 | 225 | ns
topn Propa%%ion delay 180 | 480 [ 180 | 460 [ 180 [ 520 | ns
tpHL CPto 1.80 4.80 1.80 4.60 1.80 5.20 ns
tpLH Propagation delay 120 | 295 135 | 2985 120 | 3.10 ns
topt MR 1o Q. Q, Waveform 2 1.20 2.95 1.35 2.95 1.20 3.10 ns
tpLu Propagation delay 2.10 4.80 2.10 4.80 210 5.00 ns
oL MR to TC 2.10 4.80 2.10 4.80 210 5.00 ns
tpLH Propagation delay 1.40 3.20 1.40 3.20 1.40 3.50 ns
tprL Do/TET to TC Waveform 3 1.40 3.20 140 3.20 1.40 3.50 ns
toLH Propagation delay 1.40 4.60 1.60 460 1.60 4.80 ns
teuL Sy to '?C' 1.40 4.60 1.60 4.60 1.60 4.80 ns
o | Transiton me @y, T, TC Wavetorm 1| 045 | 130 | o4s | rso | o4s | 180 | ne
X Setup time D, to CP 1.40 1.40 1.40 ns
t Hold time CP to Dy 0.20 0.20 0.20 ns
ts Setup time P, to CP 1.70 1.70 1.70 ns
ty Hold time CP to P, 0.10 0.10 0.10 ns
ts Setup time Dy/CET, TEP to CP Waveform 2 1.80 1.80 1.80 ns
th Hold time CP to D/CET, CEP 0.20 0.20 0.20 ns
t Setup time S, to CP 3.80 3.80 3.80 ns
th Hold time CP to S, 0.9 -0.9 -09 ns
R Release time MR to CP 2.50 2.50 2.50 ns
tw(H) Pulse width High, MR, CP Waveforms 1,2 2.00 2.00 2.00 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Ceramic DIP V¢e, = Veep = ground, Veg = 5.2V £ 5%

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
faax Maximum shift frequency CP Waveform 1 250 250 250 MHz
tPLH Propagation delay 0.85 2.10 0.85 2.10 0.85 2.25 ns
tPHL CPtoQ, T, Waveforms 1,2 0.85 2.10 0.85 210 0.85 225 ns
tPLH Propagation delay 1.80 4.80 1.80 460 1.80 5.20 ns
tPHL cP togrc 1.80 4.80 1.80 460 1.80 5.20 ns
triH Propagation delay 1.20 295 1.35 295 1.20 3.10 ns
tone MR to Qn, Qp Waveform 2 120 | 295 | 135 | 295 | 120 | 3.10 | ns
teL Propagation delay 210 4.80 2.10 4.80 2.10 5.00 ns
teHL MR :oqrc 2.10 4.80 2.10 4.80 2.10 5.00 ns
oy Propagation delay 1.40 3.20 1.40 3.20 1.40 350 ns
tehL Do/g'aEq' toTT Waveform 3 140 | 320 | 140 | 320 | 140 | 350 ns
tpLH Propagation delay 1.40 4.60 1.60 4.60 1.60 480 ns
tPHL S o TC 1.40 4.60 1.60 4.60 1.60 4.80 ns
tLH e 0.45 1.80 0.45 1.80 045 1.80 ns
T Transition time Q,, T, TC Waveform 1 045 180 | 045 180 | o045 180 ne
1 Setup time Dj to CP 1.40 1.40 1.40 ns
th Hold time CP to D5 0.20 0.20 0.20 ns
ts Setup time P, to CP 1.70 1.70 1.70 ns
th Hold time CP to P, .10 0.10 0.10 ns
ts Setup time Do/CET, TEP to CP Waveform 2 1.80 1.80 1.80 ns
th Hold time CP to Do/CET, CEP 0.20 0.20 0.20 ns
ts Setup time S, to CP 3.80 3.80 3.80 ns
th Hold time CP to S, ~0.9 -0.9 -0.9 ns
R Release time MR to CP 250 2.50 2.50 ns
tw(H) Pulse width High, MR, CP Waveforms 1,2 2.00 2.00 2.00 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Fiat Pack and PLCC Vg, = Vo2 = ground, Vee = —4.8V to —4.2V

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
fmax Maximum shift frequency CP Waveform 1 250 250 250 MHz
tetH Propagation delay 0.85 2.15 0.85 2.18 0.85 2.30 ns
tor CPtoQ, Ty Waveforms 1,2 085 | 215 | 085 | 215 | 085 | 230 | ns
teLH Propa%_aéion delay 1.80 4.60 1.80 440 1.80 5.00 ns
tPHL CPto 1.80 4.60 1.80 4.40 1.80 5.00 ns
toLH Propagation delay 1.20 2.75 1.35 275 1.20 2.90 ns
toL MR 1o Qy, Tp Waveform 2 120 | 275 | 135 | 275 | 120 | 290 ns
trLH Propag%ion delay 2.10 4,60 2.10 4.60 2.10 4.80 ns
tPHL MR to 2.10 460 2.10 4.60 210 4.80 ns
trLH Propagation delay 1.40 3.00 1.40 3.00 1.40 3.30 ns
tonL DoCET 10 TT Waveform 3 140 | 300 | 140 | 300 | 140 | 330 | ns
tpLH Propagation delay 1.40 4.60 1.60 4.60 1.60 4.80 ns
tPHL Spto 1.40 460 1.60 460 1.60 4.80 ns
(o | Transiton time G Ty, TC wavetom 1| 548 | 180 | ods | 150 | 048 | 1a0 | ms
i Setup time Dj to CP 1.40 1.40 1.40 ns
th Hold time CP to D3 0.00 0.00 0.00 ns
ts Setup time P, to CP 1.60 1.60 1.60 ns
th Hold time CP to P, 0.00 0.00 0.00 ns
ts Setup time Do/CET, TEF to CP Waveform 2 1.80 1.80 1.80 ns
th Hold time CP to Dy/CET, CEP 0.00 0.00 0.00 ns
ts Setup time S, to CP 3.80 3.60 3.60 ns
th Hold time CP to S, 0.4 -04 0.4 ns
R Release time MR to CP 250 2.50 2.50 ns
tw(H) Pulse width High, MR, CP Waveforms 1,2 2.00 2.00 200 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Flat Pack and PLCC V¢ = Voo = ground, Vege = 5.2V 5%

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX
fuax Maximum shift frequency CP Waveform 1 250 250 250 MHz
toLH Propagation delay 0.85 2.15 0.85 215 0.85 2.30 ns
tPHL CP 1o Q, T, Waveforms 1,2 0.85 2.15 0.85 2.15 0.85 2.30 ns
toLH Propaq_aéion delay 1.80 4.60 1.80 4.40 1.80 5.00 ns
tPHL CPto 1.80 4.60 1.80 4.40 1.80 5.00 ns
toLH Propagation delay 1.20 275 1.35 275 1.20 2.90 ns
tor MR to Qn, Tn Waveform 2 120 | 275 | 135 | 275 | 120 | 290 | ns
tPLn Propagation delay 2.10 4.60 2.10 460 210 4.80 ns
tPHL MR to 2.10 4.60 2.10 460 2.10 4.80 ns
tPLH Propagation delay 1.40 3.00 1.40 3.00 1.40 3.30 ns
tPHL D, o TC Waveform 3 140 | 3.00 140 | 3.00 140 | 330 ns
toLH Propagation delay 1.40 4.60 1.60 460 1.60 4.80 ns
teHL Spto TC 1.40 4.60 1.60 460 1.60 4.80 ns
| Tranaton ome .5, TG waorn | 00 | 15 | okt | 18 | ok | 1o | m
ks Setup time D3 to CP 1.40 1.40 1.40 ns
th Hold time CP to D3 0.00 0.00 0.00 ns
ts Setup time P, to CP 1.60 1.60 1.60 ns
th Hold time CP to P, 0.00 0.00 0.00 ns
ty Setup time Dy/CET, CEP to CP Waveform 2 1.80 1.80 1.80 ns
th Hold time CP to Do/CET, CEP 0.00 0.00 0.00 ns
ts Setup time S, to CP 3.60 3.60 360 ns
th Hold time CP to S, 04 04 0.4 ns
ta Release time MR to CP 2.50 2.50 2.50 ns
tu(H) Pulse width High, MR, CP Waveforms 1,2 2.00 2.00 2.00 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.

AC WAVEFORMS

CP INPUT

+310mY

0y, Ty, TC OUTPUTS

L™ TLH

Waveform 1. Propagation Delay and Transition Times

NOTE:
All power and signal voltages shifted up 2.0V for AC bench test purposes.
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AC WAVEFORMS

D3, Pry Sy Do/CET, TEP 50% %
| S it}

" “*z/_‘:

PLH
f—
. tpHL [tpL tPHL

T e

!
- PLI “PHL"I * .:;‘:
" _"”‘% k
tp, tpL PLH
™ 1ot T ™
™ 50%

Waveform 2. Reset, Setup and Hold Times

Do/CET, Sy, 50%

«——  'PLH
PHL

Waveform 3. Data Setup and Hold Times

+1050 mV

+310mV

+1050 mV

+310mV

+1050 mV

+310mVY

NOTE:
All power and signal voltages shifted up 2.0V for AC bench test purposes.
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SHIFT FREQUENCY TEST CIRCUIT

NOTES:
2oV 1. The 0.01F and 0.1F decoupling capaci-
tors should be NPO Ceramic or MLC type.
—— Ali decoupling capacitors should be placed
250UF 0alLF asclose as physically possible to the Device
{ = = Under Test (DUT), and lead lengths should
]__l be kept to less than 1/4 inch (6mm).

2. Those inputs not connected to the pulse
Li—»ta— 13— veey  Veeo [ L2 generator should be connected to either a
High or a Low state, consistentwith the logic

Go function required.
Ry 3. Allunusedoutputs are loaded the same way

[
J._.-. L_ as the output under test, substituting a 50§
= = termination for the scope. The tolerance of

all resistors should be $£1% or better.

. Lyand L; are equal length, 50 2 impedance
lines. Ls, the lead length from the DUT input
pin to the junction of the cables from the
pulse generator and the scope, should not
exceed 1/4 inch (Bmm).

. R = 50€2 termination internal to scope.

. Fixture and stray capacitance (not including

scope cable capacitance) = C| < 3pF.

7. Any unterminated stubs or unmatched con-
nections anywhere along the transmission
line between the pulse generator and the

VEE A1 DUT or between the DUT and the scope

= 5002 should not exceed 1/4 inch (6mm) in length.

vy (Refer to section on AC test procedure).

AAA 8. All power and signal voltages shifted up

— 2.0V for AC bench test purposes.

9. While S, through S; are set fo Parallel Load

'__| mode, a four-bitwordis entered atinputs Pg

through P3. Then, So through S2 can be set

= = for Right shift or Left Shift mode, whereby a

-2.5v bit pattern will advance across the outputs
with every rising edge of the clock pulse CP.

The wires connecting Qg to D3 and Qa to Dy

CET ensure dircular shifting and should be

as short as possible. The shift frequency is

determined from the bit pattern as seen by

Scope Channel B.

|-
SCOPE . ra
CHANNEL A

note 2

P

£

<
S
<

IS

1s

<

o8 o8 &8
)b)

>5

>

o 0

<
<

B

d8 2 88 98 28

>

-3
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APPLICATION CIRCUITS
3-STAGE DIVIDER USING PARALLEL
LOAD AND COUNT DOWN MODES
LOAD DIVISOR N
(Ls8) (MSB)
No-N3 Ng-N7 Ng—Np1
VeE VEE {} VEE
ol [mal
L s:o 8y Pp-P3 szso Sy Pp-P3 szso Sy Po-P3
vgg—¢| CEP Vgg ——f CEP L dcer
TOURT CET 100138 e | cer 100136 T CET 100136 e
ERRBLE cp — cp cp
N -] & @ O O p— —
four
L L=> ° L, 1> o
cp Q
SLOW EXPANSION SCHEME FOR COUNTING AND RIGHT SHIFT
(LSB) (MSB)
Vee—d CEP Vee—~ CEP vge—] CEP Vegg—¢| CEP
E%‘W ————d cer 100138 TC b——CET 100136 TC p——od CET ¢ p—— CET 100138  TC p——
[— cp cp cp cp
cLock —9
FAST EXPANSION SCHEME FOR COUNTING
(LsB) (MSB)
vee—d CEP Tc CEP L cep L—d cer
mccum —— CET 100136 Vee—| CET 100138  TC p——q] CET 1€ b——-q CET 100136 TC p—r
[- cp J—— cP — cp —1 cp
CLOCK —4 :
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