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100231

Triple D-Type Master-Slave Flip—Flop

Status Product Specification
ECL Products
FEATURES PIN DESCRIPTION IEC/IEEE SYMBOL
# Typical propagation delay: 1.3ns PINS DESCRIPTION
 Typical supply current (~lgg): 110mA | Do—D2 Data Inputs wer—b o
MCP Master Clock Input MR R
CPg—CP; | Individual Clock Inputs us s
DESCRIPTION o2 - P E
The 100231 is ahigh~speed versionofthe | MS Master Set Input cPo—f ez
100131, 100231 has three D-type mas- | So-Sz | Individual Set Inputs w1 O ®
ter—slave flip—flops with tll’lfe and comple- MR Master Reset Input S s sh—
mentary outputs. In gddmon to common Ro—Fa Individual Resat Input Rg—] R
clock, set and resaet lines, each flip-fiop
also has individual clock, set and reset | Q@ —Q2 | True Data Outputs
lines. Qo-0z Complementary Data Outputs
Unused inputs must be tied to a low voit-
age, Vi or Vge.
ORDERING INFORMATION
DESCRIPTION ORDER CODE
24—Pin Ceramic DIP (400 mils wide) 100231F
24-Pin Ceramic Flat Pack 100231Y
28—Pin PLCC 100231A
PIN CONFIGURATIONS
Ry [1] 78] s;
Ty O Veep VecaVooy Tz Q2
cPy [2] EICH Dy Sy MR Vgg MCP MS 1
o, ] & or, F B 7l P e ] S (2] ) [1] A B P
cpy 0] 7] % [3] [75) 02
o, (@] [71] Dy 1 So
R [Z E Qo E E CPy
T (5] 2] s, 1 Ro
s [3] ) e, o [] 7 n,
Vocr [6] CERAMC [ wp FLAT PACK ° vee (3] PLCC 7] vee
veez [7] 18] vee R [4] 5] o0
cp [£] ) o cpg (9] 71 s,
o [g] 7] mop : ’ Ro [i9) 20) R
o 7] ] Ms a 73 % w [ Ec‘:
1
= =) s o vz CREADREICATRT
% [T 19 Ro MS MCPVgr Vep MR §; Dy
0o [} (3] cpg
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LOGIC DIAGRAM
() cPy cP2
MCP—-{ >
T U U T;é
D cP D cp 13 cP
%T Q T F— 0 og— a T % sz Q G0
s R s R 3 R
MS _D q %
MR ——D |
So Ro S Ry S2 Rz
FUNCTION TABLE
INPUTS OUTPUTS
D MCcp CP, MS Sa MR Rn Q, aQ,
X X X L L H X L H
X X X L L X H L H
X X X H X L L H L
X X X X H L L H L
X X X H X H X undefined
X X X H X X H undefined
X X X X H H X undefined
X X X X H X H undefined
H T L L L L L H L
L T L L L L L L H
H L T L L L L H L
L L T L L L L L H
X T T L L L L NC NC
NOTES:
H = High voltage level
L = Low voltage level
X = Don'tcare
T - Low—to—-High transition
F - No Low—to—High transition
NC = No change
ABSOLUTE MAXIMUM RATINGS Ve, = Veca = ground, Ta = 0°C to +85°C unless otherwise specified.

SYMBOL PARAMETER LIMITS UNIT
Vee Supply voltage range -7.01t0 +0.5 v
Vin Input voltage (Viy should never be more negative than Vgg) Vee to +0.5 v
lo Output source current (continuous) -55 mA
Ts Storage temperature range —65 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
Veet, Vecz | Cireuit ground 0 0 0 \
Vee Supply voltage -48 -45 4.2 \
Vee tSh:pI%!’y; ;o!lst(a;?_e' :nf:ﬁ; operating with the 10K or 57 v
Vg = ~4.2V -1150
Viy High level input voltage Veg =-4.5V -1165 —880 myv
Vgg =—4.8V -1165
Veg =—-4.2V —1475 mv
Vi Low level input voltage Vee = 4.5V -1810 -1475 mV
Vee = -4.8V —1490 mv
Ta Operating ambient temperature range [¢] +25 +85 °c

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

DC ELECTRICAL CHARACTERISTICS Vg = Vo = ground, Vg = —4.8V 1o 4.2V, T, = 0°C to +85°C unless otherwise speci-

tied! 3.4
TEST LIMITS
SYMBOL PARAMETER CONDITIONS? MIN. | TYP. | MAX. | UNIT
Vee = —4.2V | -1020 870 | mv
VoH High level output voitage Inputs at Vigmax or Viemin Veg =45V | -1025 | -955 | 880 | mV
Vee =-4.8V | -1035 -880 | mv
Apply Viguin or Vimax to one | Vegg = 4.2V | ~1030 mV
Vonut High level output threshold voltage | Outputs | input at a time. Other inputs Veg = -4.5V | 1035 mv
loaded | 8t ViHmax Of ViLmin- Vge = 4.8V | -1045 mv
with 5002 | APplY Vinminor Viimax toone | Vee = 4.2V -1595 | mv
Vour Low level output threshold voltage | 10 —2.0V | input at a time. Other inputs Vee = 4.5V -1610 | mv
+0.010V | @t Viumax or Vicmin. VEe = 4.8V -1610 | mv
Veg = —4.2V | -1810 -1605 | mv
Voo Low level output voltage Inputs at Vipmax of ViLumin- Veg = -4.5V | -1810 | ~1705 | 1620 | mV
Vee = -4.8V | -1830 -1620 [ mv
Dy, CP, 240 | pa
I High levelinput | MCP, MS, MR | One input under test at Viumax. 450 | pA
current R, Sn Other inputs at Vi uin- 530 HA
Iy Low level input current One input under test at V) yn. Other inputs at Viuyax. 0.5 HA
—lee Vee supply current All inputs at Viumax 74 10 149 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
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.
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NOTES (CONTINUED):

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.

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

AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Vcgy = Veeo = ground, Veg = 4.8V 1o —4.2V

LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. | MIN. | MAX.
fuax Maximum toggle frequency Waveform 1 400 400 400 MHz
n
tpLH Propagation delay 0.75 2.00 0.756 2.00 0.70 2.05 ns
tprL MCP to Q, @, Waveforms 1,2,3 0.75 2.00 0.75 2.00 0.70 2.05 ns
tpLy Propagation delay 0.70 1.80 0.70 1.80 0.70 1.80 ns
terL CP, 10 Q,, O, Waveforms 1,2,3 070 | 180 | 070 | 1.80 | 070 | 180 ns
toun PV, 105 | 260 | 105 | 250 | 1.05 | 250 | ns
torL Propagation delay Waveforms 2,3 n=VUMN | 105 | 250 1.05 2.50 1.05 2.50 ns
oLy 1.10 2.80 1.10 2.80 1.10 2.80 ns
tor MS, MR to Q.. T, CPn=Vimax | 1's0 | 280 | 1110 | 280 | 110 | 286 | ns
torn CP. =V 0.65 1.70 0.70 1.70 0.70 1.90 ns
tPrL Propagation delay Waveforms 2,3 n= YILMIN | 065 1.70 0.70 1.70 0.70 1.90 ns
tpLm 0.70 2.00 0.70 1.90 0.70 2.20 ns
tor, Rr. Sato Qp, Qs CPo=Vimax | 070 | 200 | 070 | 190 | 070 | 220 | ns
trLk Transition time 045 1.40 0.45 1.40 0.45 1.40 ns
trnL Q. G Waveform 1 045 | 140 | 045 | 140 | 045 | 140 | ns
Setup time
. Dy 1o CP,, MCP Waveforms 2,3 0.90 0.70 090 ns
Hoid time
th CPq, MCP 1o D, 0.60 0.60 0.80 ns
Release time
" Rq, Sqto CP,, MCP Waveforms 2,3 150 1.30 1.50 ns
Release time
ta MR, MS to CP,, MCP 2.50 2.30 2.50 ns
Pulse width High
H
tw(H) MR, MS, Ry, S,, CP,, MCP Waveforms 1,23 2.50 2.50 2.50 ns
NOTE:

For AC test setup information, see AC Testing, Chapter 2, Section 3.
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AC ELECTRICAL CHARACTERISTICS
Ceramic DIP Ve = Vg = ground, Vegg = -5.2V + 5%
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta=0°C Ta = +25°C Ta = +85°C UNIT
MIN. | MAX. MIN. | MAX. | MIN. | MAX.
fumax Ma:nmum toggle frequency Waveform 1 400 400 400 MHz
teLH Propagation delay 0.75 2.00 0.75 2.00 0.70 2.05 ns
P MCP to Q, G Waveforms 1,2,3 075 | 200 0.75 2.00 0.70 205 ns
ton Propagation delay 0.70 1.80 0.70 1.80 0.70 1.80 ns
tPre CPy 10Q, Tr Waveforms 1,2,3 070 | 180 | 070 | 180 | 070 | 180 ns
trey 1.05 2.50 1.05 2.50 1.08 250 ns
oL Propagation delay Waveforms 2,3 | CPp= Viimmn 1.05 2.50 1.05 2.50 1.05 2.50 ns
tpn MS, MR 10 Q,, Q, CP. =V, 1.10 2.80 1.10 2.80 1.10 2.80 ns
ten n = VIHMAX 1.10 2.80 1.10 2.80 1.10 2.80 ns
tpLn 0.65 1.70 0.70 1.70 0.70 1.80 ns
T Propagation delay Wavetorms 23 | CPp = Viumn 0.65 1.70 0.70 1.70 0.70 1.90 ns
tory Rn. Snt0 Qn, G, CP. =V 0.70 2.00 0.70 1.90 0.70 2.20 ns
tPHL n = YHMAX )} 0,70 2.00 0.70 1.90 0.70 2.20 ns
tren S 045 1.40 0.45 1.40 045 1.40 ns
trie Transition time Qn, Oy Waveform 1 045 | 140 | 045 | 140 | 045 | 140 | ns
Setup time
ts D to CP,, MCP Waveforms 2,3 0.90 0.70 0.90 ns
Hold time
th CP,, MCP to D, 0.860 0.60 0.80 ns
Release time
tR Ry, Sn to CP,,, MCP Waveforms 2,3 1.50 1.30 1.50 ns
Release time
tr MR, MS to CP,,, MCP 2.50 2.30 2.50 ns
Pulse width High
tw(H) MR, MS, R, Sy, CPp. MCP Waveforms 1,2,3 2.50 2.50 2.50 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¢ = Veez = ground, Ve = —4.8V 10 4.2V
LIMITS
SYMBOL PARAMETER TEST CONDITIONS Ta =0°C Ta=+25°C Ta = +85°C UNIT
MIN. | MAX. | MIN. | MAX. [ MIN. | MAX,
fuax Maximum toggle frequency Waveform 1 400 400 400 MHz
n
tpLn Propagation delay 0.76 1.80 0.75 1.80 0.70 1.85 ns
tPHL MCP to Q, G, Waveforms 1,2,3 0.75 180 | 0.75 1.80 | 0.70 1.85 ns
torn Propagation delay 0.70 1.60 0.70 1.60 0.70 1.70 ns
tenL CPy, to O, On Waveforms 1,2,3 070 | 160 | 070 | 160 | 070 | 1.70 ns
trLH 1.05 2.30 1.05 2.30 1.05 2.40 ns
torL Propagation delay Waveforms 2,3 | CP=Vymwn | 105 2.30 1.0 2.30 1.05 2.40 ns
tPLH MS, MR to Qp,, Ty CP, =V 1.10 2.60 1.10 2.50 1.10 2.70 ns
teHL n = YIHMAX 1.10 2.60 1.10 2.50 1.10 270 ns
thiH 0.65 1.50 0.70 1.50 0.70 1.70 ns
tPHL Propagation delay Waveforms 2,3 | CPp=Vyun | 0.65 150 | 0.70 150 | 0.70 1.70 ns
PLH Rn, Sn to Qp, G, CP. =V 0.70 1.80 0.70 1.70 0.70 2.00 ns
tPrL n=VIHMAX | 070 1.80 0.70 1.70 0.70 2.00 ns
trin S 0.45 1.40 0.45 1.40 045 1.40 ns
i Transition time Gy, Gy Waveform 1 045 | 140 | 045 | 140 | 045 | 140 | ns
Setup time
ts D, to CP,, MCP Waveforms 2.3 0.80 0.60 0.80 ns
Hold time
th CP,,, MCP 1o D, 0.50 0.50 0.70 ns
' Release time 1.40 1.20 140
R R, Spto CP,, MCP Waveforms 2,3 : : ' ns
Release time
R MR, MS to Cpn’ MCP 240 2.20 2.40 ns
Pulse width High
H
tw(H) MR, MS, R,, S,, CP,, MCP Waveforms 1,2,3 2.50 2.50 2.50 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¢ = Vgep = ground, Vgg =~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 Ma:'m”’" toggle frequency Waveform 1 400 400 400 MHz
tPLH Propagation delay 0.75 1.80 0.75 1.80 0.70 1.85 ns
teyL MCP 0 Q, T, Waveforms 1,2,3 0.75 1.80 0.75 1.80 0.70 1.85 ns
toLH Propagation delay 0.70 1.60 0.70 1.60 0.70 1.70 ns
ton CP, 0 Q, G, Waveforms 1,2,3 070 | 160 | 070 | 1.60 | 0.70 1.70 ns
toLH 1.05 2.30 1.056 2.30 1.05 2.40 ns
toHL Prooaaation delav Waveforms 2,3 | CPa=Viun | 105 | 230 | 1.0s | 230 | 105 | 240 ns
LI 1.10 2.60 1.10 2.50 1.10 2.70 ns
tor, MS, MR to Qn, Ty CPn=Vimax | 1710 | 260 | 110 | 250 | 110 | 270 | ns
torm 0.65 1.50 0.70 1.50 0.70 1.70 ns
tPHL Propagation delay Waveforms 2,3 | CPy =V iy | 065 1.50 0.70 1.50 0.70 1.70 ns
tory R, Sy t0 Qn, Ty CP. -V 070 | 180 | 070 | 1.70 | 0.70 | 200 ns
o n = YIHMAX | 070 1.80 0.70 1.70 0.70 2.00 ns
tin S 0.45 1.40 0.45 1.40 0.45 1.40 ns
e Transition time Qp, Oy Waveform 1 0.45 140 0.45 1.40 0.45 140 ns
Setup time
. Dy to CPy, MCP Waveforms 2.3 0.80 0.60 0.80 ns
Hold time
th CP,, MCP to D, 0.50 0.50 0.70 ns
Release time
ty R, Snto CP,,, MCP Waveforms 2,3 1.40 1.20 1.40 ns
Release time
R MR, MS to CP,, MCP 2.40 2.20 2.40 ns
Pulse width High
tw{H) MR, MS, R, S, CP,, MCP Waveforms 1,2,3 250 250 2.50 ns
NOTE:

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

+1050mV

Dy INPUTS /

50%
MCP, CPq INPUTS 2

PHL—™]

+310mv

11max

O INPUTS

Ty, INPUTS

Waveform 1. Propagation Delays and Transition Times

+1050mV

D
+310mv
tg Tty
\— — — — +1050mV
m]/—\_
+310mv

———————— +1050mV

MCP, CPpy

s ol X

et o - o
Qn 0%

+310mV

tPLH
"Pur-' *'PH:" e ‘P:»-IL
Tn m* ¥

Waveform 2. Reset, Setup and Hold Times

NOTE:
All power and signal voltages shifted up 2.0V for AC bench test purposes.
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AC WAVEFORMS
+1050mV
D’I
+310mV
Ll
— — ——  +1050mV
o “"‘7/__\_
+310mv
i L]
/_S —————————————————— +1050mV
MS,
T e
+310my
‘*PLH’I tPHI [ ::H: k
L
[ tpHL [ tp) i ::H,:
Tn 50%
Waveform 3. Set, Setup and Hold Times
NOTE:

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

TOGGLE FREQUENCY TEST CIRCUIT

+2.0V
NOTES:
} T I 1. The 0.01uF and 0.1UF decoupling capaci-
PULSE ~ l BUF | 0a0pF tors should be NPO Ceramic or MLC type.
GENERATOR = = All decoupling capacitors should be placed
— I l asclose as physically possibie to the Device
- Under Test (DUT), and lead lengths should
}‘ —L—r— b veer  Veez [* L2 'I be kept to less than 1/4 inch (6mm).
I SCOPE ~_ ™ SCOPE 2. Those inputs not connected to the pulse
CHANNEL A [ 4 £ 7 CPgy B F 1 CHANNEL B generator should be connected to either a
SRr Do I oS Rr High or a Low state, consistentwith the logic
= = So = = = function required.
j Ro 3. Aliunusedoutputs are loaded the same way
—1 0 as the output under test, substituting a 50€2
— sy Qg VWA termination for the scope. The tolerance of
—q cPy o "'ﬁ? all resistors should be 1% or better.
— R - 50! 4. L, andL,are equal length, 502 impedance
seencte2 { — D2 1 Py lines. L, the leadlength from the DUT input
._‘ sz Qz WA pin to the junction of the cables from the
cPp o 599 pulse generator and the scope, should not
g 200D exceed 1/4 inch (Bmm).
MCP = 5. Ry = 50 termination internal to scope.
6. Fixture and stray capacitance (notincluding
Ms scope cable capacitance) = C < 3pF.
T MR VeE 7. Any unterminated stubs or unmatched con-
nections anywhere along the transmission
! line between the pulse generator and the
l u‘ E oulr F DUT or between the DUT and the scope
— " ot L shouldnot exceed 1/4 inch (6rmm) in length.
- [ - (Refer to section on AC test procedure).
-25v 8. All power and signal voltages shifted up
2.0V for AC bench test purposes.
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