
DUAL D-TYPE i n i  0 1  
MASTER-SLAVE FLIP-FLOP 1 u  1 0  1

10131F: —30 to +85°C

DIGITAL 10,000 SERIES ECL

DESCRIPTION
The 10131 is a dual master-slave type D flip-flop. Asyn
chronous set (S) and reset (R) override clock (C) and clock 
enable (Ce) inputs. Each flip-flop may be clocked 
separately by holding the common clock in the low state 
and using the enable inputs for the clocking function. If the 
common clock is to be used to clock the flip-flop, the clock 
enable inputs must be in the low state. In this case, the 
enable inputs perform the function of controlling the 
common clock.

The output states of the flip-flop change on the positive 
transition of the clock. A change in the information present 
at the data (D) input will not affect the output information 
at any other time due to master-slave construction. Input 
pulldown resistors eliminate the need to tie unused inputs 
to Ve E- Output rise and fall times have been optimized to 
provide relaxation of system design and layout criteria.

The 10131 is pin compatible with the 10130 dual D-type 
latch.
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FEATURES
•  fTOG = 125 MHz MIN

= 160 MHz TYP
•  FAST PROPAGATION DELAY 

= 2.8 ns TYP (SET, RESET)
= 3.0 ns TYP (CLOCK)

•  LOW POWER DISSIPATION = 235 mW/PACKAGE TYP 
(NO LOAD)

•  HIGH FANOUT CAPABILITY 
-CA N  DRIVE 50 ft LINES

•  HIGH Z INPUTS -  INTERNAL 50 kft PULLDOWNS
•  HIGH IMMUNITY FROM POWER SUPPLY VARIA

TIONS: V e e  -  -5.2 V ±5% RECOMMENDED
•  OPEN EMITTER LOGIC AND BUSSING CAPABILITY
•  PIN COMPATIBLE WITH 10130

APPLICATIONS
•  CONTROL LOGIC
•  STATUS LOGIC
•  COUNTERS
•  SHIFT REGISTER
•  PRESCALERS

TRUTH TABLE
D C* s R Q n  +  1

0 L L L Q n

L H L L L
H H L L H
0 • 0 H L H
0 0 L H L
0 0 H H N.D.

'A n  H re presen ts  a t ra n s it io n  f ro m  L  to  H b e tw e en  t  = n 
and  t  “  n + 1

C = C c  + CE 

N .D . = N o t  d e fin e d

TEMPERATURE RANGE
•  — 30 to +85°C Operating Ambient

PACKAGE TYPE
•  F: 16-Pin CERDIP
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DIGITAL 1,000/10,000 SERIES ECL ■ 10131

ELECTRICAL CHARACTERISTICS
(at Listed Voltages and Ambient Temperatures).

Tempera

+:

Test 
ture 

0 C

TEST VOLTAGE VALUES

(Vcc)
Gnd

Vdc 4 1%

V|H  max V |L  min V lH A  min V IL A  max VEE

-0.890 -1.890 -1 .206 -1.500 -5 .2

5 C 

5 C

-0.810 -1.850 -1 .105 -1.476 -5 .2
-0.700 -1.825 -1 .0 35 -1 .440 -5 .2

Character fart kj Symbol

Pin
Under

Test

10131 Test Limits VOLTAGE APPLIED TO PINS LISTED BELOW:

-3 0 ° C +25° C +85° C
Unit V|H  m u V|L  min V|HA min V i l a  m u V e eMin Max Min Typ Max Min Max

Power Supply Drain Current IE 8 - - - 45 56 - - mAdc 9 - - - 8 1.16

Input Current IlnH 4 - - . _ - 330 - - uAdc 4 “ - - 8 1, 6

5 - - - - 330 - - 5 - - -
6 - - - - 220 - - 6 - -

7 - - - - 246 - - 7 - - -

9 - - - - 265 - - 9 - - -

Input Leakage Current hnL 4,5,* - - 0.5 - - - - MAdc - * - - 8 1,16

6,7,9 - - 0.5 - - - - uAdc -  . * - - 8 1,16

Logic “ 1" Output Voltage V 0H 2 -1.060 -0.890 -0.960 - -0.810 -0.890 -0.700 Vdc 5 - - - 8 1,16
2 t -1 .060 -0.890 -0.960 _ -0.810 -0.890 -0.700 Vdc 7 - - - 8 1.16

Logic "0 "  Output Voltage VOL 3 -1.890 -1.676 -1.850 - -1.650 -1.825 -1.615 Vdc 5 - - - 8 1,16
3 t -1.890 -1 .675 -1.850 - -1.660 -1 .826 -1 .615 Vdc 7 . - - - 1,16

Logic "1 "  Threshold Voltage v OHA 2 -1 .080 - -0.980 - - -0.910 - Vdc - 5 - 8 1,16
2 t -1 ,080 - -0.980 - - -0.910 - Vdc - - 7 9 8 1,16

Logic "0 "  Threshold Voltage v OLA 3 - -1.655 - - -1.630 - -1 .595 Vdc - - 5 - 8 1,16
3 t - -1.655 - -1 .630 - -1.595 Vdc - - 7 8 1,16

Switching Times Clock Input** +1.11 Vdc Pulse In Pulse Out -3 .2  Vdc +2.0 Vdc

Propagation Delay * 9 + 2 - 2 1.4 4.6 1.5 3.0 4.5 1.5 5.0 - - 9 2 8 1,16

>9+ 2+ 2 I I I I I | | 7 - 9 2

<6+2+ 2 1 I V i 7 - 6 2

*6+ 2 - 2 T 1 f f T f - - 6 2
Rise Time (20% to 80%) t2+ 2 0.8 T 1.1 2.5 T 1.1 4.9 7 - 9 2 '1 '
Fall Time (20% to 80%) <2- 2 0.8 1.1 2.5 1.1 4.9 - - 9 2
Set Input

Propagation Delay *6+ 2+ 2 1.1 4.4 1.2 2.8 4.3 1.2 4.8 - - 5 2 8 1.16

<12+ 15+ 15 I I I I I 1 I - - 12 15

*5+ 3 - 3 T V V V T T V I - - 5 3

*12+ 1 4 - 14 - 12 14
Reset Input

Propegetion Delay < 4+ 2- 2 1.1 4.4 1.2 2.8 4.3 1.2 4.8 - - 4 2 8 1,16

<13+15- 15 I I I I I I I - “ 13 15

*4+ 3+ 3 f 1 1 T T T T \ - 4 3 i
<13+ 14+ 14 - 13 14

Setup Tim# tsetuQ 7 - - - 1.5 2.5 - ni - - 6,7 2 8 1,16
Hold Time *ho|d 7 - - 1.5 -0 .5 - - - ns - - 6,7 2 8 1,16
Toggle Frequency (Max) ^Tog 2 126 - 125 160 - 126 - MHz - 6 2 8 1,16

* In d iv id u a lly  te s t each in p u t;  a p p ly  V | [_ m ;n to  p in  u n d e r test.
‘ P in 3 is t ie d  to  p in  7 f o r  these tests. — —  - - V jh  m ax
t O u tp u t  level to  be m easured a fte r  a c lo c k  pulse has been a p p lie d  to  th e  C g  in p u t  (p in  6 ) —I L_ V q l  m in

N O T E S :
1. Each E C L  1 0 ,0 0 0  series dev ice  has been designed to  m e e t th e  

D C  sp e c ific a tio n s  sh ow n  in  th e  te s t ta b le , a fte r  th e rm a l 
e q u ilib r iu m  has been esta b lish ed . T h e  c ir c u it  is in  a te s t so cke t 
o r  m o u n te d  on  a p r in te d  c ir c u it  b o a rd  and transverse a ir  f lo w  
g re a te r th a n  5 0 0  lin e a r fp m  is m a in ta in e d . V o lta g e  levels w il l  
s h if t  a p p ro x im a te ly  5 m V  w ith  an a ir  f lo w  o f  2 0 0  lin e a r fp m . 
O u tp u ts  are te rm in a te d  th ro u g h  a 5 0 -o h m  re s is to r to  2 .0  vo lts .
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2. F o r  A C  tests, a ll in p u t  and o u tp u t  cables to  th e  scope are e qual 
le n g th s  o f  5 0 -o h m  co a x ia l cable . W ire  le n g th  sh o u ld  be <  1 /4  
in ch  f ro m  T P jn to  in p u t  p in  and T P o u t  to  o u tp u t  p in . A  5 0 -o h m  
te rm in a t io n  to  g ro u n d  is lo ca te d  in  each scope in p u t.  U nused 
o u tp u ts  are co n n e c te d  to  a 5 0 -o h m  re s is to r to  g ro u n d .

3. T e s t p ro ce d u re s  are sh o w n  fo r  o n ly  one  in p u t  o r  se t o f  in p u t  
c o n d itio n s . O th e r  in p u ts  are teste d  in  th e  same m a n ne r.

4. A l l  vo lta g e  m e asurem ents  are re fe ren ced  to  th e  g ro u n d  te rm in a l.  
T e rm in a ls  n o t  s p e c if ic a lly  re fe ren ced  are le f t  e le c tr ic a lly  o pe n.
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TOGGLE FREQUENCY TEST CIRCUIT

Vr.r.1 “  v r.n? m +2 0 Vdc

SWITCHING TIME TEST CIRCUIT PROPAGATION DELAY WAVEFORMS @ 25°C

N O T E
t se tup  's th e  m in im u m  t im e  b e fo re  th e  p o s itiv e  tra n s it io n  o f th e  
c lo c k  pu lse  (C) th a t  in fo rm a t io n  m u s t be p re se n t a t th e  data  
in p u t  (D ).

th o ld  's th e  m in im u m  t im e  a fte r  th e  p o s itiv e  tra n s it io n  o f  th e  c lo c k  
pu lse  (C) th a t  in fo rm a t io n  m u s t re m a in  unchanged  a t th e  data  
in p u t  (D ).
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CIRCUIT SCHEMATIC

an >
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