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10135
Flip-Flop

Status Product Specification Dual J-K Master-Slave Flip-Flop
ECL Products
FEATURES ORDERING INFORMATION PIN CONFIGURATION
¢ Typical propagation delay: 3.0ns DESCRIPTION ORDER CODE
® Typical supply current (dec): S4mA [0 oo i pip 10135N
16-Pin Geramic DIP 10135F veez [1] €] voo:

DESCRIPTION % [} CRL
The 10135 is a Dual Master-Slave DC % [3] 3] T
coupled J-K Flip-Flop. It contains a Ry [4] Ry
common clock and separate J-K inputs PIN DESCRIPTION s [5] g Sy
which do not affect the output when the PINS DESCRIPTION
Ciock is static. The outputs of the 10135 Ko Ej 1] %
register a change on the J or K inputs Jn Kn J, Kinputs % (7] 3
with a positive transition of the Clock. cP Clock Input vee [E] 9] cp
Asynchronous Set (S) and Reset (R)
inputs are provided which override the Sn, Rn Set and Reset inputs
Clock. Unused inputs must be tied Low Q. T, Data Outputs
to V|L or VEE~
LOGIC DIAGRAM
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Flip—Flop 10135
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FUNCTION TABLES
INPUTS OUTPUT INPUTS OUTPUT
R s Q. J K Gn.s
L L Q, L L G,
L H H H L L
H L L L H H
H H . H H Q,
* Not allowed. H = High Voltage Level
R and S must be Low. L = Low Voltage Level
ABSOLUTE MAXIMUM RATINGS
SYMBOL PARAMETER LIMITS UNIT
Vee Supply voltage -8.0 \
ViN Input voltage (V| should never be more negative than Vee) Oto Vge v
lo Output source current (continuous) -50 mA
Ts Storage temperature range -55 10 +150 °Cc
T; Maximum junction temperature Ceramic Package +165 °c
Plastic Package +150 °c
NOTE:

Operation beyond the limits set forth in this table ma
operating ambient temperature range.
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Flip—Flop 10135
DC OPERATING CONDITIONS
TEST LIMITS
SYMBOL PARAMETER CONDITIONS MiN. NOM. MAX. UNIT
Veot. Vegz | Cireuit ground 0 (o} 0 \
Vee Supply voltage (negative) -5.2 A
Ta =-30°C -890 mV
Vi High level input voltage Ta =+25°C -810 mV
Ta=+85°C ~700 mV
Ta=-30°C —1205 mV
Vit High level input threshold voltage Ta = +25°C -1105 mV
Ta = +85°C -1035 mV
Ta =-30°C -1500 mVv
Vur Low level input threshold voltage Ta=+25°C -1475 mV
Ta = +85°C -1440 mV
Ty = -30°C -1890 mv
Vi Low level input voltage Ta = +25°C -1850 mvV
Ta = +85°C -1825 mV
Ta Operating ambient temperature range -30 +25 +85 °C
NOTE:

When operating at other than the specified Veg voltage (-5.2V), the DC and AC Electrical Characteristics will vary slightly from specified values.
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10135

DC ELECTRICAL CHARACTERISTICS Ve = Vogp = ground, Vie = 5.2V 4 0.010V, T = ~30°C to +85°C output loading 5022 to

—2.0V + 0.010V unless otherwise specified’?

TEST LIMITS

SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Ta = —30°C | For Q, outputs, apply Viymax to S input with Vipuw | ~1060 -890 mV

Vo High level output voltage | T, = 425°C iﬂf&"g"ggf;‘\’;ﬁ :;‘:ti";ﬁg{jitnﬁ‘&‘fvi‘;:fﬂ -960 810 | mv
Ta = +85°C | applied to S input and and all other inputs. -890 ~700 mV

Ta = -30°C | For Q, outputs, apply Vit to S input with Vi iy -1080 mv

TR s S RN it i s i arod W v
Ta = +85°C | to Rinput and all other inputs. -910 mvV

Ta = —30°C | For Qq outputs, apply V7 to R input with Vi iy -1655 | mV

Voo [Loweveioupn |1,z | eledto Spuandalonerioputs For Ty e[ v
threshold voltage Ta = +85°C | to Rinput and all other inputs. -1595 | mV

Ta = -30°C | For Qq outputs, apply Vigmax to Rinput with Viguw | —1890 -1675 | mVv

Vo Low level output voltage | T, = +25°C zﬂf;ﬁg":;:;%::f 3;"5?2§Li’15’;‘5#'5,‘j§'§§3u o | 1850 ~1650 | mv
Ta = +85°C | to Rinput and all other inputs. -1825 -1615| mv

Ta = -30°C | Apply Vimax to each input, under 620 HA

S,R | Ta=+25°C [test, one ata time, with Vi 390 HA

™ High level input | inputs | T, = +85°C | applied to all other inputs. 390 A
current J. K | T4 =-30°C | Apply Viumax to each input, under 425 HA

CcP Ta = +25°C | test, one at a time, with Vi iy 265 pA

inputs | T, = +85°C | applied to all other inputs. 265 A

Ta = —30°C | Apply Viumin to each input under 0.5 HA

e Low level input current Ta = +25°C | test, one at a time, with Viguax 05 HA
Ta = +85°C | applied to all other inputs. 0.3 HA

Ta =-30°C 75 | mA

—lgg Vee supply current Ta = +25°C 54 68 mA
Tp = +85°C 75 | mA

%‘:: \}I{;?tg;vi:;t:::ation 0.016 v
%g; VLCO);:IaI:GV ?:L:J;g:tsalion Ta=+25°C 0250 v
o o |

NOTES:

1. The specified limits represent the worst case values for the parameter. Since these worst case values nermally occur at the supply voltage 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 either in a test socket or on a printed circuit board. Test voltage values are given in the DC Operating Conditions table.

June 14, 1990

231



Philips Components~Signetics ECL Products Product Specification

Flip—Flop 10135

AC ELECTRICAL CHARACTERISTICS Vcc, = Veez = ground, Vgg = -5.2V £ 0.010V

LIMITS
SYMBOL PARAMETER TEST Ta=-30°C Ta = +25°C Ta = +85°C UNIT
CONDITIONS | MIN. | MAX. | MIN. TYR. | MAX. | MIN. | MAX.
fuax Maximum clock frequency 125 125 140 125 MHz
tpLH Propagation delay 1.80 5.00 1.80 3.00 4.50 1.80 4.60 ns
tpHL CPtoQ, Q, 1.80 5.00 1.80 3.00 4.50 1.80 4.60 ns
tor i Propagation delay 1.80 5.60 1.80 3.00 5.00 1.80 5.20 ns
tonL S,to Q,, Q, Waveform 1 1.80 5.60 1.80 3.00 5.00 1.80 5.20 ns
trLH Propagation delay 1.80 5.60 1.80 3.00 5.00 1.80 5.20 ns
tonL R, to Q. &, 1.80 5.60 1.80 3.00 5.00 1.80 520 ns
ts Setup time J,,, K, to CP 250 2.50 1.00 250 ns
th Hold time J,,, K, to CP 1.50 1.50 1.00 1.50 ns
trem Transition time 1.10 4.80 1.10 2,00 4.50 1.10 4.70 ns
trg 20% to 80%, B0% to 20% 1.10 4.80 1.10 2.00 4.50 1.10 4.70 ns
NOTE:
For AC test setup information, see AC Testing, Chapter 2, Section 3.
AC WAVEFORMS
[ +1110 mvV
S, INPUTS 50% \
__7 +310 mV
K, INPUTS 50% 50%
e——— +1110 mV
Q.T 1t
CP INPUT 50%
— +310mv

+1110mv
A, INPUTS N\ 505 4 sa% \
Ll—_/ +310mv
le—tpu
—] oy —{ toyL
G, OUTPUTS % 80%
50% 50%
¥~ 20% |- 20%
- ‘. :n.n - - :THL
THL TLH
20% 20%
@ ourpuTs 50% 50%
80% 80%
= tow ™ o
‘-tPNL
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Waveform 1. Propagation Delays, Setup Times, Hold Times, and Transition Times
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