
Signetics 

ECL Products 

DESCRIPTION 
The 100151 contains six flip-flops with 
complamant and data outputs, a master 
reset (MR) and a pair of common clock 
inputs. Data enter the flip-flop on the 
LOW-to-HIGH transition of one of two 
clock inputs. 
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100151 
Flip-Fiop 
Hex D-Typa Maater-Siave Fllp-Fiop 
P~oduct Specłflcałlon 

TYPICAL PROPAGATION 
DELAY 

TYPICAL SUPPLY CURRENT 
Hal 

ORDERING CODE 

PACKAGES 

Ceramie DIP 

Ceramie Fiat Pack 

PIN DESCRIPTION 

PINS 

Do-04 

CPa. CP0 

MR 

Co-o. 
Oo-04 

PIN CONFIGURATION 

Flgure 1 

7-132 

1.7ns 137mA 

COIIIIERCIAL RANGE 
Ycc1 = Ycc2 = GND; Vu = -4.2V to -4..8V 

T,.= o•c to +as•c 

100151F 

100151Y 

DESCRIPTION 

Dats lnpu1s 

Common Clock lnputs 

Msster Reset lnput 

Data Outpu1s 

Comple"""'tary Data Outpu1s 

LOGIC SYMBOL 

,. 13 12 11 10 • l 5 ł 3 2 Z4 1 
(22)(10)(15JI14M13)(12)(111 COl (71 (O) (O) (31 (41 

Ycc1 • fllnl(l) 
Vcc::z • P1n 7 (10) 
Ye1 • flln 11 (21) 

FJgure 2 

853-0622 82178 
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LOGIC DIAGRAM 

FUNCTIDN TABLE 
INPUTS 

D CPa CPb 

H l f 
L l f 
H f l 
l t l 
X X H 
X H X 
X X X 
X L l 

.. 
Pa.itive Log.c: 
H - HIGH stato (mora posilNa voltagol - t 
L • LOW stale (leaa posilNe --) • O 
X - Oon't Care 
f • LOW-to-HIGH nnomon. 

January 30, 1 G86 

Produet Speclflcation 

100151 

Flgure 3 

OUTPUTS 

R ~ Q 

l l H 
l H L 
l l H 
l H L 
l No change 
l No change 
H H L 
l No change 
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Flip-Fiop 100151 

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set forth in this tab/e may impair the usefullife of the device. UnleSS 
otherwise noted the"" limits ..-e specified over the opereling ambłent tempe<aturv range ) 

PARAME"reR 100K ECL UNIT 

v •• Suppły voltaga (Vcc, - Vcc2 = GND) -7.0 to O V 

v,N l nput voltage (V IN should never be mor e negative than V EE) v •• to +0.5 V 

lo Output source current - 55 mA 

Ts Storaga temperatura -65 to +t 50 'C 

TJ Maximum junction temperatura +150 ·c 

OC OPERATING CONDITIONS 

100K ECL 
PARAMETER UNIT 

Mln Nom ll•x 
Vcc,. Vcc2 Circuit ground o o o V 

v •• Supply voltaga (negative) -4.2 -4.5 -4.8 V 

v •• Supply voltaga (negative) when operating w~h 1 OK ECL family -5.7 V 

VeE • -4.2V -1150 

v,H HIGH level 
VeE • -4.5V -880 m V input voltaga -1165 
Vee- -4.BV 

VEE • -4.2V -1150 m V 

v,HT HIGH level input 
Vcc1 = Vcc2 = GND VEE • -4.5V threshold voltaoe -1165 m V 

VEE • -4.8V 

VEE • - 4.2V 

VIL.T 
LOW levol input T..,- o•c to +es•c VEE • - 4.5V -1475 m V 
threshold voltaga 

VEE • -4.8V -1490 m V 

VeE • -4.2V 

v,L LOW level 
Vee - -4.5V -1810 -1475 m V input voltaga 
VEE • -4.8V -1490 

TA Operating ambient temperatura o +25 +85 •c 

HOTE: 
When opereting at otł1er than speci1łed voltages {-4.2V, -4.5V. -4.8V) OC & AC Charactoristics will vary alightly from specified values. 
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Fllp-Fiop 100151 

OC ELECTRlCAL CHARACTERISTICS Vcc,-Vcc2 -GND, Vee•-4.2V ±O.OlOV to -4.8V ±O.OlOV, T~-o·c to +85"C 

unleas otherwise specified1· 3 

PARAMETER MIN TYP MAX UNIT TEST CONDITIONS2 

VEE •-4.2V -1025 -870 mv 
VtN = V1Hmax HIGH level 

V oH outpul voltaga Vee --4.5V -1025 -955 -880 m V or 

Vee --4.8V -1035 -880 m V V1N- Vłlmin 

Vee •-4.2V -1035 m V 
VIN- VIHmin 

VoHT 
HIGH level outpul 

Vee • -4.5V -1035 m V or 
threshold voltaga 

Vee- -4.8V -1045 m V V1N""' Vllmax 
Loading with 

Vee- -4.2V -1590 m V 
V1N = VJHmin 

5on to -2.ov ± 0.01 ov 

VoLT 
LOW level outpul 

Vee --4.5V -1610 m V or 
threshold voltaga 

Vee --4.8V -1610 m V V1N • VILmax 

Vee •-4.2V -1810 -1600 mv 
V1N"" V1Hmax LOW level 

VoL output voltaga Vee --4.5V -1810 -1705 -1620 m V or 

Vee- -4.8V -1830 -1620 mv V1N = Ytlmin 

A 450 pA 

ltH 
HIGH level 

D n 225 pA V1N""' VIHmax input current 
CP8 , CPb 520 pA 

l t l LOW level input current 0.5 pA V1N . .,. Vllmin 

-Iee Vee supply current 98 137 210 mA lnputs open 

t. V oH 
HIGH level 

ave. output voltage 0.035 V/V 
compensation 

Vee •-4.2V 

t.VoL 
LOW level TA • +25°C 

ave. outpul voltaga 0.070 V/V 
compensation 

NOTES: 
1. The spacified limi1s reprosant the "worst case" value for the parameter. S ince these "worst case" values normally occur at 1he temperatura extremes. additional 

noise immunity and guard banding can be achieved by decreasing the allowable system operating rangas. 
2. Conditions for 1esting shown łn 1he tables are no1 necessarily worst case. For worst case tesling guidelines, refer to Section 3 Testing, OC Testing. 
3. The specified limits shown in the OC Characteristics can be met only after thermal equilibrium has been established. Thermal equilibfium is establish&d by apptying 

power for at least 2 mirutes while maintaining transversa air flow ot 2.5 meters/s (500 linear feetlmin} over tha device eithar mounted in the test socket or on the 
printed circuit board. Test voltaga values are given in the OC Operating Conditions and defined in FiglU 4. 
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NOTES; 
V1Hmaa 
VIHT 
VILT v,..., 
V""'"'' 

VOl.min 

v,, 

Produet Specfflcotion 

100151 

- Maximum HIGH lev81 if'łl'lt 'łoltage (the most poaitive \111•11. 
- HIGH level input tiY.t'lold voltage. 
- LOW leYel inpiA threshołd ~-
-Minimum LOW level i~ vołmge (th& rnoM negełiva VuJ. 
- Muirnum HIGH łeYel output YOHage tthe mowt poeitiv. VOH) IH1der łhe apec:ffied inpu1 and loeding 

condition. 
- Minimum HIGH level cutput voltagil (th411'n01n negatllo'e V0t4) under the tipeCified iflput and lołlding 

condltlon. 
- HIGH leYel outpul thrMholcl vo1tege with the ir1>1JtS .-t to th8ir rewpective threahokl le-łels . 
- LOW leYel output thnt8hold 'IDitage with the inputa set to their reapec:tHe thrGShold lev~s . 
- MłDcimum LOW levet outpul vottr.ge (tN rno.t ~ VOl.) 1.JI'1Mr the ~ irlpul and ło.l<lng 

condi!IOm. 
· - Młnimum LOW lovel outpUl VOita118 (the m<»t nt~gatiVe VOL) under łhe IIPK'fled input and IOadng 

conditiOns. 
- Reference biu voltaga. Tl'llt lntemal~ generated reterenc. v~ whieh Ił l.-.d to MI the input 

and ~~ thrhłlOid .....W. 

Flgure 4. Trenafer ChareC1erlatloe 

AC ELECTRlCAL CHARACTERISTICS 
Ceramie DIP Vcc1 -vcc2 - GND Vee·-42V ±OOtOV to -48V ± 0 .010V 

T,.=o·c T,.= +25"C T,.= +85"C 
PARAMETER UNIT TEST CONDITIOHS 

Mln Max Mln Max Mln Max 

lm.,. T oggle frequency 375 375 375 MHz Figs. 4, e. 9 

tpLH Propagation delay 0 .80 2.20 0 .80 2.20 0 .90 2.40 ns Figs. 4 , 7, 9 
11>HL CPa. CPo to a, 0.80 2.20 0.80 2.20 0.90 2.40 ns 

tpu1 Propagation delay 1.20 2.90 1.30 3.00 1.20 3.10 n s Figo. 4, 7, 9 
11>HL MA to a, 1.20 2.90 1.30 3.00 1.20 3.10 n s 

tnH Transition time 0.45 1.70 0.45 1.60 0 .45 1.70 n s 
Ftgs. 4, 7, 9 

t nil 20-Jo 1o 80%, 80% to 20% 0 .45 1.70 0.45 1.60 0.45 1.70 n s 

1s 
Setup time 0 .95 0 .90 0 .95 n s 
0 0 to CPn Figs. 6, 9 

th 
Hold time 0 .70 
Dn to CPn 

0 .70 0.70 n s 

t, 
Rełease time 

2 .30 2.30 2.30 ns Figs. 5, 9 
MA to CP, 

tw(H) 
Putse width 

2.50 
CP0• CP0 • MA 

2.50 2.50 n s Figs. 4. 5, 9 
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AC ELECTRlCAL CHARACTERISTICS 
Ceramie DIP Vcc,- Vcc2 - GND. VeE- -s.2v ± so;. 

T,.= o•c 
PARAMETER 

Mln Max 

fmax T oggle frequency 375 

tPLH Propagatian delay 0.80 2.20 
łPHL CP 8 , CPb to On 0.80 2.20 

lpL.H Propagation delay 1.20 2.90 
łPHL MR to On 1.20 2.90 

łTLH Transition time 0.45 1.70 
trHL 20% to 80%, 80% to 20% 0.45 1.70 

ls 
Setup time 

0.95 
On to CPn 

t h 
Hołd t ime 

0 .70 
On to CP0 

t, 
Release time 2.30 
MR to CPn 

Iw( H) 
Pulse width 

2.50 
CP0 , CP0, MR 

T,.= +2s•c 

Mln Max 

375 

0.80 2.20 
0 .80 2.20 

1 .30 3.00 
1.30 3.00 

0.45 1.60 
0.45 1.60 

0.90 

0.70 

2.30 

2.50 

Fiat Pack Vcct- Vcc2- GND Vee • -4.2V +O 010V 10 - 4 8V ± O 010V -

T,.=o· c T,.= +2s•c 
PARAMETER 

Mln M•x Mln Max 

fmax Toggle frequency 375 375 

tPLH Propagation delay 0.80 2.00 0 .80 2.00 
IPHL CP0 • CP0 to On 0.80 2.00 0 .80 2.00 

łPLH Propegation delay 1.20 2.70 1.30 2.80 
1PHL MR to On 1.20 2.70 1.30 2.80 

łTLH Transition time 0 .45 1.70 0 .45 1.60 
łTHL 20% to 80% .• 80% to 20 % 0.45 1.70 0 .45 1.60 

ls 
Setup time 

0.75 0 .70 
Dn to CPn 

th 
Hold time 

0 .60 0.60 
On to CPn 

" 
Release time 

2 .20 2.20 
MR lo CPn 

t,.( H) 
Pulse width 

2 .50 2.50 
CP0 , CP0, MR 

January 30, 1986 7-137 

Produet Specltlcotlon 

100151 

T,.= +es·c 
UNIT TEST CDNDITIONS 

Mln Mex 

375 MHz Figs. 5, 9, 10 

0 .90 2.40 n s Figs. 5, 8 , \0 
0 .90 2.40 n s 

1.20 3.10 n s Figs. 5, 8, 10 
1.20 3.10 n s 

0 .45 1.70 ns 
Figs. 5, 8, 10 

0 .45 1.70 ns 

0.95 n s 
Figs. 7, 10 

0 .70 n s 

2 .30 n s Figs. 6, 10 

2 .50 n s Figs. 5, 6, 10 

T,.= +as•c 
UNIT TEST CONDITIONS 

Mln M•x 

375 MHz Figs. 5, 7, 10 

0 .90 2.20 ns 
Figs. 5, 8, 10 

0 .90 2.20 n s 

1.20 2.90 n s Figs. 5, 8, 10 
1.20 2.90 n s 

0 .45 1.70 n s 
Figs. 5, 8, 10 0.4 5 1.70 n s -0.75 n s 
Figs. 7, 10 

o.eo n s 

2.50 ns Figs. 6, 10 

2.50 n s Figs. 5, 6, 1 o 
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AC ELECTRlCAL CHARACTERISTICS 
Fiat Pack Vcc1 • Vcc2 • GND, Vee • -5.2V ± 5•4 

T,.= o•c 
PARAMETER 

Mln Max 

fmax T oggle frequency 375 

t,.,_ H Propagation delay 0.60 2.00 
tPHL CP8 , CPo to On 0.60 2.00 

IPt.H Propagaijon delay 1.20 2.70 
IPHL MR to On 1.20 2.70 

tTLH Transitłon time 0.45 1.70 
ITHL 20% to 80%, 80% to 20% 0.45 1.70 

ts 
Setup time 

0.75 
0 0 to CPn 

th 
Hold tlme 0.60 
Dn to CPn 

~ 
Release Ume 

2 .20 
MR to CPn 

t"( H) 
Pulse widlh 

2.50 
CP0 , CP0, MR 
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100151 

T,.=+2a•c T•s+I5°C 
UNIT TEST CONDITIONS 

Mln Max Mln Max 

375 375 MHZ Figs. 5. 9. 10 

0.80 2.00 0.90 2.20 ns 
Figs. S, 8, 10 

0.60 2.00 0.90 2.20 n s 

1.30 2.80 1.20 2.90 n s 
Figs. 5, 8, 10 

1.30 2.80 1.20 2.90 n s 

0.45 1.80 0.45 1.70 n s 
Figs. 5, 8, 10 

0.45 1.60 0.45 1.70 n s 

0.70 0.75 n s 
Fogs. 7, 10 

0.60 0.60 n s 

2.20 2.50 n s F IQ S . 6, 10 

2.50 2.50 n s Fig s. 5, 6, 10 
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AC WAVEFORMS 

DATA 

Flgure 5. Propagailon Delay lor Cloc:k to Outpuls and Tranaltion Tlme 

0.7:!: Q.lN 

so". eon 
liS, - ____ ". 

CI.OCK 

-7 -
Figura 6. P~tlon Delay lor Seto and Reaeto to Outpuls 

- ir--~- ~~ 
CLOCK _,., 

+o.31V 

Figur• 7. Dals S.tup and Hold Tlme 
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TEST CIRCUITS AND WAVEFORMS 

+2.0V :t 0.110V -1. llcc1 •Voca•+2V TO . Ol0\1 , Vee•-3 .21/ 

(.t."" ~~ 
t0.010V. 

2. Decoupling O. IJJF and 25~F trem GNO to Vcc, 
0.01,1 and 25~ from GNO to VĘE· (0.01 and 

1-:=o.. - 0.1 ~F capadtcrs lhOUid be NPO Ceramie or MLC 
type). Oec::cąllling capac::flora should be placed as 

~ l (ł).r~ .. m 
cłoM u ~ ~ to 1he OUT and 1-.d 
l«1głh .".,.,..be kap lo .. than 1/4 inch (Gnvn). 

3. !łM IINMd lnputs ahoułd be connected lO eiU'Ier L, .-. ,,,. 17 ·= Vcct r,'i~ ..... L.2 c:L.J HIGH or LOIN stałe consiet..nt with lhłl LOGIC L OCON a, 
CHANHELA 

t~ J 
•• 

l t~ l"T 
tullCtion r.cauintd. 

(11) •• .. Al unuNd outpult are lo.ded with 50!2 to GND .. 5. L, and L2 we equal length son impedaneo noos . 
~ 0" LJ, 1M Dietance trom IM OUT J*t to lhe )mction of 

(11):111 the c.t»łe from the PUM ~tor and tho oabłe to 
0" the Soope, lhOuld not 41lCceed 1/~ lnch (&nm). 

·- ~ .. Rr • 50!1 ł«minator internat to Scope . .. 7 . The unmetehed wire stub between couial cable 

"" ~ 11(1łl.lllfi and pins urder test muat be less than 1 / 4 inch ·-- •• o. (6mm} IOng lor proper \Mł. 
~ ""• 11 _,,mo .. Ct. • FbcUe end U ay ~nos < lpF. 

~ 
Q, .. Arfy untenni""ted shbe c:onn.ded anvwt"MW• aiOng 

""• 14(11)500 U. transmiNion llne betWMn the PułM 0Etrte~""ator 

.J!!!!!. ... o, 
11(8)UO 

and the OUT or between the OUT and the Scope 

o, ehOUid not •xceed 1/4 lnch (&mm) In l•ngth tręfar 

12(11 100 to I8Ction on AC Mtup proc:edure). 

a, 10. Ali 500 reeilton lhOUd l'lave tolerance o! 1 1 '% 01 

7(•) lllfi t.ttw_ 
~ 11. P !n conn•ct1ona are tor Fiat Pack and in 

• (l) 50fi par.nthnea lor Ceramie O!P . ... 
1(2) IOfi 

!i, 
IOfi I(J) a. 

.. (1) .n a, 
l (M) lllfi 

•• ... 
21(11) 

.". rs rj~ 
-2.1V 1: QA1CIV 

~·-

FIQUie ł. AC T .. l Clrcull 
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+2.0V ~ 0.010Y 

<>o 
5(12) 1101:1 

li, 
$(10) 15011 

14(11 5011 
a, 
11, 

,, tiJ son 
12{., IIOU 

o, oon 
11, 7(4) .... 00!1 
a, 

~ 
.,., 
1(3) ... a. 

a, 4(1} ... 
1(24} !KII:l 

<>o 
v,. 

rt· om~ .... 
-2.5V:t o.G'IOY 

Flgure 9. Toggle Frequency Test Clrcult 

- ....... 
NEQATIYE PULSE 

) 

INPUT PULSE REQUIREMENTS 

Produet Specification 

100151 

NO"I'Eik 
1. Vcca • Vce2 • + 2\1 t: 0.010V, Vee "'- 3.2V 

± 0.010\1. 
2. Decoupling 0.1~ and 25,uF lrom GND to Vcc;, 

0.01 ~o~F and 25~tF from GND to VEE. (0.01 and 
0.1 11F c.apacitors should be NPO Ceramie or MLC 
type). Decoupliog capacitors should be placed as 
OloM U physicall~ posable to tha OUT and lead 
length should b8 kept to less than 1/"' inch (6mm) 

3. A.ll unused inputa should be eonnecład to either 
HIGH Of LOW Stale coi"'Słstant wlttl the LOGIC ---4. AJI unuMd ou1pUb are loaded witl1 son to GNO. 

5. L1 and L2 are 8QU&IIength 50ft impedance linos 
L3, tiNt ~no& from tha OUT pin to the junction Of 
lhe cab6e lrom lhe Pulse G--ator and lhe cabłe to 
łhe Scope, should not exceed 1/"' inoh (6mm). 

6. AT "' 50!1 terminator intemal to Scope 
7. The unmalched wire sł\b tMtween C08lCial cable 

and plns undw test mutt .,_ less than 11• incł1 

(6mm) łong lor proper tQt. 
a. Ct. • Fixture and atray eapaeitance ...: 3pF. 
9. A.ny 1ll'łhlrminllled atubt ~ anywhere along 

1he ...,smiaion line ~ lhe PuiM GłtMI'&IOI' 
and the OUT or between the OUT and the Soope 
Sł1oukl not exoeed 1/4 inoh (ISmm) in length (reter 
to section on AC !Mrtup procedU"e). 

1 o. A.ll son resistors should have tolerance ot ± 1% or ...... 
11. Pin connections are for Fiat Pack and in 

parentheses for Ceramie OIP 

+'IOICimY 

+:tłO mV 

Vcc1 =Vcc2 =+2.0V ±0.010V, VEE=-2.5V ±0.010V, VT=GND (OV) 

Famlly l Amplltude l Rep Rate l PuiH Wldth l ITLH l ITHc 

1 OOK ECL l 7 40mVp-p l 1MHz l 500ns l 0.7 ±0.1ns l 0.7 ±0.1ns 

Flgure 10. lnput Pulse Dełlnltlon 
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