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LOW PONER TRI PLE D FLI P- FLOP

General Description

The F100331 contains three D-type, edge-triggered nmaster/slave flip-flops with true and
conpl emrent outputs, a common clock (CPc), and Master Set (MS) and Master Reset (MR
inputs. Each flip-flop has individual clock (CPn), Direct Set (SDn) and Direct C ear
(CDn) Inputs. Data enters a master when both CPn and CPc are LOWand transfers to a sl ave
when CPn or CPc (or both) go HHGH  The Master Set, Master Reset and individual CDn and
SDn inputs override the Clock inputs. Al inputs have 50k ohm pul | -down resistors.

I ndustry Part Nunber NS Part Nunbers

100331 100331DMRB
100331FMQB
100331J- QMLV

Prime D e 100331W QWLV
100331WFQMLV

F331

Control li ng Docunent
SEE FEATURES SECTI ON

Processi ng Subgrp Description Termp ( °C)
M L- STD- 883, Method 5004 1 Static tests at +25
2 Static tests at +125
) ) 3 Static tests at -55
Quality Conformance | nspection 4 Dynam ¢ tests at +25
5 Dynanmic tests at +125
_ 6 Dynanmic tests at -55
ML-STD-883, Method 5005 7 Functional tests at +25
8A Functional tests at +125
8B Functional tests at -55
9 Switching tests at +25
10 Swi tching tests at +125
11 Swi tching tests at -55




MN100331- X REV 1B0O M CROCI RCUI'T DATA SHEET

Feat ur es

- 35% power reduction of the 100131
- 2000V ESD protection
- Pin/Function conpatible with 100131
- Vol tage conpensated operating range= -4.2V to -5.7V
- Available to industrial grade tenperature range
- Available to ML-STD 883
CONTROLLI NG DOCUMENTS:

100331DMB 5962- 9153601 MXA
100331FMB 5962- 9153601 MYA
100331J- Q\L.V 5962- 9153601VXA
100331W QWV 5962- 9153601VYA
100331WFQWLV 5962F9153601VYA
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(Absol ute Maxi mum Rati ngs)
(Note 1)

St orage Tenperature (Tstg)
-65C to +150C

Maxi mum Junction Tenperature (Tj)
Cerani c +175C
Pl astic +150C

VEE Pin Potential to Ground Pin
-7.0V to +0.5V

I nput Vol tage (DC) Veo t 0.5V
ee to +0.

Qut put Current (DC Qutput H GH)
-50 mA

ESD
(Note 2)
>2000V

Note 1: Absolute maxi numratings are those val ues beyond which the device nay be danmaged or
have its useful life inpaired. Functional operation under these conditions is not
i mpli ed.

Not e 2: ESD testing confornms to M L-STD 883, Method 3015.

Recommended Qperating Conditions

Case Tenperature (Tc)

Commer ci al 0 Cto +85 C
I ndustrial -40 Cto +85C
Mlitary -55C to +125C

Supply Vol tage (Vee) 5 7V ¢ 4 2y
-5. o -4.
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El ectri cal

DC PARAMETERS

(The followi ng conditions apply to all

Characteristics

the foll owi ng paraneters,

unl ess ot herw se specified.)

DC. Vee Range: -4.2V to -5.7V, VCC=VCCA=GN\D, Tc=-55C to +125C
SYMBOL PARAVETER CONDI TI ONS notes| RN | MmN | ovax juniT | S8
NAVE GROUPS
I'IH I nput H CGH VEE=-5.7V, VM=-0.87V 1, 3|INPUTS 240 uA 1, 2
Current
1, 3|INPUTS 340 uA 3
L I nput Low Current | VEE=-4.2V, VM=-1.83V 1, 3|INPUTS 0.5 UuA 1, 2,
3
VOH Qut put HI CH VEE=-4.2V/-5.7V, VIH=-0.87V, 1, 3|QUTPUTS| -1025 | -870 nv 1, 2
Vol t age VIL=-1.83V, LOADING 50 ohns to -2.0V
1, 3|OUTPUTS| -1085 | -870 1Y% 3
(Yo R Qut put LOW Vee=-4.2V/-5.7V, VIH=-0.87V, 1, 3|OQUTPUTS| -1830 | -1620 | nV 1, 2
Vol t age VI L=-1. 83V LOADI NG 50 Chns to -2.0V
1, 3|QUTPUTS| -1830 | -1555 | nV 3
VOHC Qut put HI GH Vee=-4.2V/-5.7V, VIH=-1.165YV, 1, 3|OQUTPUTS| - 1035 1Y% 1, 2
Vol t age Cor ner VI L=-1.475V, LOADING 50 ohns to-2.0V
Poi nt Hi gh 1, 3|QUTPUTS| - 1085 mv 3
voLC Qut put LOW Vee=-4.2V/-5.7V, VIH=-1.165V, 1, 3 |OQUTPUTS| -1610 | nV 1, 2
Vol t age Cor ner VI L=-1.475V, LOADING 50 ohns to-2.0V
Poi nt Hi gh 1, 3|QUTPUTS -1555 | nV 3
VI H I nput H CGH 1, I NPUTS | -1165 | -870 1Y 1, 2,
Vol t age 3, 7 3
VI L I nput LOW Vol t age 1, I NPUTS | -1830 | -1475 | nV 1, 2,
3, 7 3
| EE Power Supply VEE=-4. 2/ - 4.8V 1, 3|VEE -125 -50 mA 1, 2,
Current 3
VEE=-4.2V/-5.7V 1, 3|VEE -130 mA 1, 2,
3
AC PARANMETERS
(The following conditions apply to all the follow ng paraneters, unless otherw se specified.)
AC. VEE Range: -4.2 to 5.7V, VCC=VCCA=GN\D, Loading: 50 ohns to -2.0V
tpLH t pHL( | Propagation Del ay | VEE=-4.2/-5.7V 2, 4|CPc to | 0.6 2.0 ns 9
1) </ n
2, 4|CPc to | 0.5 2.4 ns 10
/o
2, 4|/CPc to | 0.5 2.2 ns 11
/o
tPLH t PHL( | Propagation Del ay | VEE=-4.2/-5.7V 2, 4|/CPn to | 0.6 2.0 ns 9
2) /n
2, 4/CPn to | 0.5 2.4 ns 10
/n
2, 4/CPn to | 0.5 2.2 ns 11
/n
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El ectrical Characteristics
AC PARAMETERS( Cont i nued)

(The followi ng conditions apply to all the follow ng paraneters, unless otherw se specified.)
AC. VEE Range: -4.2 to 5.7V, VCC=VCCA=G\D, Loading: 50 ohns to -2.0V

PI N SUB-
SYMBOL PARAMVETER CONDI TI ONS NOTES NAVE M N MAX [UNI'T CROUPS
t PLH t PHL( | Propagation Del ay | VEE=-4.2/-5.7V CPc, CPn = LOW 2, 4/CDn/SDn| 0.6 2.0 ns 9
3) to
/n
2, 4/CDn/SDn| 0.5 2.4 ns 10
to
/O
2, 4/CDn/SDn| 0.5 2.2 ns 11
to
/'
tPLH/ t PHL( | Propagation Delay | VEE=-4.2/-5.7V CPc, CPn = H GH 2, 4|CDn/ SDn| 0.6 2.1 ns 9
4) to
/n
2, 4/CDn/SDn| 0.5 2.5 ns 10
to
/O
2, 4/CDn/SDn| 0.5 2.4 ns 11
to
/
tPLH t PHL( | Propagation Del ay | VEE=-4.2/-5.7V CPc, CPn = LOWN 2, 4|Ms/ MR 0.8 2.6 ns 9
5) to
/n
2, 4 |Ms/ MR 0.8 2.9 ns 10
to
/O
2, 4 M5/ MR 0.7 2.7 ns 11
to
/
t PLH t PHL( | Propagation Del ay | VEE=-4.2/-5.7V CPc, CPn = H CH 2, 4 |Ms/ MR 0.8 2.8 ns 9
6) to
/n
2, 4 |Ms/ MR 0.8 3.1 ns 10
to
/O
2, 4 M5/ MR 0.7 2.9 ns 11
to
/
t TLH t THL Transistion Tine | VEE=-4.2/-5.7V 6 M/ ; 0.2 1.4 ns 9, 10,
11
tS Set-up Tinme VEE=-4.2/-5.7V 6 Dn to 0.8 ns 9
CPc/ CPn
6 Dn to 0.9 ns 10
CPc/ CPn
6 Dn to 1.0 ns 11
CPc/ CPn
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El ectri cal

Characteristics

AC PARAVETERS( Cont i nued)

(The followi ng conditions apply to all

the foll owi ng paranmeters, unless otherw se specified.)

Not e 2:

Not e
Not e
Not e

Not e
Not e

Ne @ h~

AC. VEE Range: -4.2 to 5.7V, VCC=VCCA=G\D, Loading: 50 ohns to -2.0V
SYMBOL PARAVETER CONDI TI ONS NOTES| Bt | MIN | oM [uNiT | S
tH Hol d Ti ne VEE=-4. 2/ -5.7V 6 Dn to 1.3 ns 9
CPc/ CPn
6 Dn to 1.6 ns 10
CPc/ CPn
6 Dn to 1.5 ns 11
CPc/ CPn
t REL Rel ease Tine VEE=-4.2/-5.7V 6 CDn/ SDn| 1.3 ns 9
6 CDn/ SDn| 1.6 ns 10
6 CDn/ Sbn| 1.5 ns 11
VEE= -4.2/-5.7V 6 MS/ MR 2.3 ns 9
6 M5/ MR 2.5 ns 10, 11
t PWH) Pul se Wdth High | VEE= -4.2/-5.7V 6 CPc/ CPn| 2.0 ns ?1 10,
tPWH 1 Pul se Wdth High | VEE= -4.2/-5.7V 6 CDn/ SDn| 2.0 ns ?1 10,
tPWH 2 Pul se Wdth High | VEE= -4.2/-5.7V 6 MBS/ MR 2.0 ns ?1 10,
f MAX Maxi mum Cl ock VEE= -4.2/-5.7V 6 CPc/ CPn| 400 Mz | 9, 10,
Fr equency 11
Note 1: Screen tested 100% on each device at -55 C, +25 C and +125 C tenp., subgroups 1, 2,

3, 7 & 8.

For B devices, screen tested 100% on each device at +25C tenperature only, subgroup
A9. For QWYV devices, screen tested 100% on each device at +25C, +125C & -55C
tenmperature, subgroups A9, 10 & 11.

Sanpl e tested (Method 5005, Table 1) on each MFG
subgroups Al, 2, 3, 7 & 8.

Sanmpl e tested (Method 5005, Table 1) on each MFG
+125 C & -55 C tenp., subgroups A10 & 11.

Sanpl e tested (Method 5005, Table 1) on each MFG lot at +25 C tenp. only, subgroup
A9

Not tested at +25 C, +125 C & -55 C tenp. (DESI GN CHARACTERI ZATI ON DATA) .
Guar ant eed by applying specified input condition and testing VOH VOL.

lot at +25 C, +125 C & -55 C tenp.,
lot at +25 C, subgroup A9, and at
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G aphi cs and D agrans

GRAPHI CS# DESCRI PTI ON
J24ERJ CERDI P (J), 24LD, .400 CENTERS (P/P DWO
POO0060A CERDI P (J), 24LD .400 CENTERS (PIN OUT)
PO00061A CERPACK, QUAD, 24 LEAD (PIN OUT)
V2 4BRE CERPACK, QUAD, 24 LEAD (P/P DWO

See attached graphics follow ng this page.
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Revi sion History

Rev |[ECN # |Rel Date [Originator Changes

1BO MD004381 |04/ 23/ 04 Rose Mal one Updat ed MDS: MN100331- X, Rev. 1A0 to Rev. 1B0. Added
NSID to Main Tabl e and Features Section.




