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Quad D Flip Flop with 2:1 Muxed Inputs
1.9 GHz Clock Rate
10G PicolLogic™ Family

-09

FEATURES

« < 50 ps clock to output delay skew

« ECL and PicoLagic™ compatible /O
* Quput Wire-OR capability

« Available in 40 pin C-Leaded or Leadless chip carriers

« 850 ps typical clock to output delay

« Individual or common clock inputs

* Differential outputs with common output
enable control

« Common asynchronous clear control and dice form
« Temperature and voltage compensated design « Extended Temp. Range: -40°C to +100°C (10G023K)
APPLICATIONS
* Registered data or address MUX + High speed state machines
« Pipeline register « High speed status register
FUNCTIONAL DESCRIPTION BLOCK DIAGRAM
The 10G023 is an ultra-high speed quad D-type flip
flop with individually 2:1 muitiplexed data inputs DOA > ; | .
(DOA-D3A, DOB-D3B). Data to each of the four DOB = o D A D—>00
stages is selected by an individual select control SELO >—}—T
(SELO-SEL3) and is latched into the flipflop by the CLKO > ) Dclk @ —.:D———>63
rising edge of either the individual clock inputs I '_‘ CL
(CLKO-CLK3) or the common clock input____ o
(COMCLK). An active low common clear (CLR) D1A > - | D R
input is provided for resetting the Q output of DB N?JX D an >Q1
each flip flop asynchronously to a low level. All SEL1 > T
device outputs can be disabled (brought low), CLK1 > ) CLK Q —:D___> al
without interfering with the current state of ™~ P oL 1
the flip flop, via the output enable (OUTEN) control. ] |
This permits wired-OR bus connection.
ggg 21 D aFED—t>a2
The 10G023 can be clocked at 2.1 GHztyplcally | gpap MOX
The operating frequency of the SEL input is much CLK2 >—— a _:D
greater than half the clock frequency. Typical clock | D >Cué|_ Q2
to output delay is 850 ps and the skew in output p S|
delay time is tightly matched to 30 ps typically N - HD
which results in a highly symmetric output eye Bgé > IV?L;X D a Q3
pattern. SEL3 3~ T
CLK3 > D CK aorHD——
The 10G023/023K is fabricated using GigaBit's - P oL el s
high volume GaAs MESFET process technology. ~ [COMCLK> S
CLR >
10G023 ORDERING INFORMATION OUTEN > — UBBS
" . resno
Min. Speed Min. Speed VBB O~ i Threshold Ref. ||
TYPE 0°C 0 85°C. 0G0 300G compens | (K- [supply Generator[1°
1.9 GHz 1.6 GHz 1.0GHz é & A & &
C 10G023-2C 10G023-3C 10G023K-2C
L 10G023-2L 10G023-3L 10G023K-2L VDDLVDDOVTTC VEE VSS
X 10G023-3X | 10G023K-2X
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CLR.

10G023 OPERATION
Truth Table
Funcion SEln CLR OE CLKn COMCLK DnA DnB _ Output
Qn (t+1)
Clear* X L H X . X X X L
Output Disabled X H L LorH LorH X X L
Output Enabled X H H LorH LorH X X anf
Select A H H H I H DnA(1) X  DnAlt)
SelectB L H H — H X DnB(t) DnB(t)
SelectA H H H H - DnA(t) X DnA@®)
SelectB L H H H . X DnB(t) DnB(Y)
Clock Disabled X H H L = X X anft)
Clock Disabled X H H i L X X  Qnt)

* The CLR control gates the clock inputs. Therefore, when both CLKn and COMCLK are high, resettingm by
felurning it to its high state will cause data at the input pins to be clocked into the flip flops at the rising edge of

The operation of the 10G023 is
described in the truth table
above. Allflip flop stages are
reset fo low by bringing CLR low
at any time. All outputs can be
forced low for bus connection,
without altering the current state
of the flip flops, by bringing
QUTEN low. The clock should
not fransition high when QUTEN
is brought low so that the output
state of each flip flop Is
maintained. When SEL is high,
A Data are selected assuming
both SEL and Data setup and
hold time requirements are met.
Setting SEL low selects the B
Data inputs. At any time, the
clock input can be disabled by
setting the unused clock
input(s) low. The current output
state of each flip flop is
maintained in this case.

1 24 Compatibilit

To make the 10G023
compatible with the 10G024, tie
the “B” input and the SELx low.

PIN DESCRIPTIONS

DOA - D3A
DOB - D38
SELO -SEL3
CLKO - CLK3
COMCLK
CLR
OUTEN
Q0-Q3
Q0-Q3
VDDO
VDDL

VSs

VEE

VTTC

VDCH

VBB

VBBS

A data inputs

B data inputs

2:1 MUX select inputs

Individual flip flop clock inputs

Common clock input to all four flip flops

Active low asynchronous clear control

Active high output enable control

True data outputs

Complement data outputs

Output driver ground pin (0V)

Internal logic ground connection (0V)

-3.4 V power supply

-5.2 V power supply

AC return lead for the package internal

VDDO decoupling capacitor. Typically connectto VTT.

Output driver high level clamp voltage. When not used,

VDCH should be connected to VDDO. When driving ECL,

VDCH may be used to limit VOH. Consult Application Note 4

for detail.

Reference input to the 10G023's input threshold

compensation circuit. Connect to the VBB supplied from

ECL when driving the 10G023 from ECL. Connectfo the
BS pin whenth 23 is driven fr ] ig™,

This pin may not be left unconnected.

PicoLogic™ threshold reference output voitage. Connect

to VBB when driving from PicoLogic™.
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GIGABIT LOGIC INC 19E D WH 39b4972 0001837 1 mm
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S - 10G023
- GigaBit Logic 10G023K
To46-0 709

DC CHARACTERISTICS
Te = -40°C to 100°C, VSS =-8.5VTO -3.3V, VEE=-55T0O-5.1 V, VDDL = VDDO = Gnd, unless otherwise indicated
SYMBOL PARAMETER MIN | TYP | MAX | UNITS TEST CONDITIONS
lin1 Input Current; Data, Sel, CLKn 200 500 pA VIN=-1.0Vto-16V
fin2 Input Current; COMCLK, CLR, OUTEN "} 500 | 1000 pA
1SS Power Supply Current (10G023) 260 340 mA
1SS Power Supply Current (10G023K) 260 375 mA
IEE Power Supply Current (10G023) 35 65 mA
IEE Power Supply Current (10G023K) 35 70 mA
VIH Input High Voltage (10G023K) -0.8 v
VIL Input Low Voltage (10G023K) -1.8 v
PD Power Dissipation (10G023) 1.0 1.5 w
PD Power Dissipation (10G023K) 1.0 17 w
NOTE:
The remaining DC Characteristics are specified in the 10G Picol.ogic™ Family Electrical Characteristics

Table at the beginning of this section. This table notes parameter deviations to Family Characteristics
and provides specific supplementary characteristics only.

AC CHARACTERISTICS (Notes1,2)
V88=-3.5V10-3.3V, VEE=-55Vt0-5.1V, VDDL=VDDO=Gnd., unless otherwise indicated

Te=0°C Te=25°C Tc=85° C] Te=0°C Te=25° C Te=85° C
SYMBOL ~ PARAMETER MiN | max| minfTve | max] min | maxtmin | max] min] Tvemax| min [ max] UNITS

1/Te1 | Individual clock freq. 1.9 1.9 121 1.9 1.6 1.6 )18 1.6 GHz

1/Tc2 | Common clock freq. 1.6 16 |1.8 1.6 1.3 1.3 {15 13 GHz
Tsd | Data setuptime -50 -50 -50 -40 -40 -40 ps
Tss | SEL setup time -50 -50 -50 -40 -40 -40 ps
Thd |Data holdtime 250 250 250 275 275 275 ps
Ths | SEL holdtime 150 150 150 165 165 165 ps
Tded | Output disable delay 375 1650 | 350 | 500 | 550 | 350 § 650 §400 | 700 {350 | 550 [600 1400 |700 | ps
Tdoe |Output enable delay 350 1600 |350]450) 500 | 350 | 600 |350 | 650 {350 | 500 [550 | 350 |650 | ps
Twe | Clear pulse width 500 500 550 550 ps
Tde |Output clear dslay 600 | 950 | 600 | 850 | 900 | 600 | 950 600 | 1050]600 | 975 {1000} 600 § 1050] ps
Tdhl | Clock to output H-L delay | 600 | 950 | 600 } 850 | 900 | 600 | 950 |600 | 1050|600 | 975 {1000} 600 {1050| ps
Tdih ] Clock to output L-Hdelay | 800 | 950 | 600 | 850 { 900 | 600 | 950 |600 | 1050]600 | 975 |1000] 600 | 1050 ps
Clock to output skew 50 30 |50 50 50 30 |50 50 ps
Tr | Output rise time 175 175 200 200 178 225 | ps
Tf Output fall time 150 125 150 175 125 175§ ps

NOTES:

1. Test conditions (unless otherwise noted): VBB =-1.2V, VTT = -2.0V, VTTC = VTT, Rload = 500 to VTT,
VDCH=VDDO, VIH=-0.7V,VIL=-1.7V,VOH > -0.7 V, VOL £ -1,7 V. Input signal rise and fall times <150p3.
2. Output rise and fall times are measured at the 20% and 80% points of the transition from VOL max to VOH min.
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AC CHARACTERISTICS
VSS=-35V10-3.3V, VEE=-55Vt0-5.1V, VDDL=VDDO=Gnd., unless otherwise indicated

{Notes 1,2)

Te=-40° Gl Te=25°C Te=100° G
SYMBOL|  PARAMETER MIN | Max| Min | TvP |max| Min | max] UNITS

1/Tel Individual clock freq. 1.0 1.9 |21 1.0 GHz

1/Te2 Commion clock freq. 0.8 16 | 1.8 0.8 GHz
Tsd Data setup time -40 -50 -40 ps
Tss SEL setup time -40 -50 -40 ps
Thd Data hold time 275 250 275 ps
Ths SEL hold time 165 150 165 ps
Tdod Output disable delay 400 | 700 | 350 | 500 |550 | 400 | 700 ps
Tdos Output enable delay 350 | 650 |350 | 450 |500 | 350 | 650 ps
Twe Clear pulse width 550 550 ps
Tde Output clear delay 600 | 1050|600 | 850 j900 | 600 |1050] ps
Tdhi Clock to output H-L delay 600 | 1050|600 | 850 J900 | 600 | 1050} ps
Tdih Clock to output L-H delay 600 | 1050600 | 850 {a00 | 600 |1050f ps
Clock to output skew 50 30 |50 50 ps
Tr Qutput rise time 200 175 225 ps
Tf Qutput falf time 175 125 175 ps

NOTES:

1. Test conditions (unless otherwise noted): VBB = -1.2V, VT =-2.0V, VTTC = VTT, Rload = 50Q to VTT,
VDCH=VDDO, VIH=-0.7V,VIL=-1.7V, VOH > -0.7 V, VOL < -1.7 V. Input signal rise and fall times <150p4.
2, Output rise and fall times are measured at the 20% and 80% points of the transition from VOL max to VOH min.

PIN FUNCTIONS - PACKAGE TYPES "L" AND "C"

vss
DOA
DoB
SELO
SEL1
DIA
D1B
CLK1
D28
EP

Top viEw]

K

s
Q
=
3

vss
D3A
D3B
SEL3
SEL2
Q3
a3
VDDO
Q2
Q2

| N1l OUTEN

NOTE: Pin 1 is marked
for orientation.
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N - 10G023
GigaBit Logic 10G023K

T-Y46-07-09

SWITCHING WAVEFORMS
?1—-Tb-—h~

DxA /_T\ ‘;" / \ / —\—/_
- \ LTI /—3;&_/—\_

Thef--

NOTES
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. . 24 PIN HYBRID
GigaBit Logic 18 PIN PACKAGE

T-90-20
24 PIN HYBRID PACKAGE
Type H
1.250 R 500 Min.
\\ 24
)
A 22
A__ s L __ A
20
9
1.250 “hia
0.100 Typ.” &3 16
115,
14
i3
\ /
Tolerances: +0.005 R 0.060 Typ. 0.035 +°'01g
Ali dimension in inches R 0.020 Typ. - 0.00:
R.0.015 Max. 0.040 DIA.
0.040 &'y = g.o+10 ! v
Section A-A & 0.160 0.050
< — < \\\éi f .
Detail B
See Detail B 0.020 + 0.002
18 PIN LEADLESS CHIP CARRIER
TYPE L1
0.09
TYP | o2sto.o08sQ

(230 l (6.35 = 0.20)

4-0.016 TYP
] _—l (0.41)

18-R 0.0087 TYP
o~ (0.22)

14-0.024 TYP

0.050 TYP i
(1.27)

All dimensions shown in inches and (millimeters)

No.1 LEAD

0,031 REF IDENTIFIER

(0.80)

IS

T 4-0.038 TYP
0.97)

11-4
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GigaBit Logic - 36 PIN PACKAGES

36 PIN LEADLESS CHIP CARRIER

TYPE L36
0.100
max - 0.030 1 .008
. -« 0.020 +.008
. 0.016 SQ REF
1
6 ] 32 T
T
g :
] I
I
§ :
) L Thermal
I conduction
14 ] 24 I
T
15 23
Kovar lid .012 radius typ.A
.009 radius typ.
NOTES:
1) The package bottom thermal vias, top lid surface and 4 metallized corner castellations (when present) are all at Vss
potential.
2) All dimenslons in inches.
3) Plin #1 identifier may be an elongated pad or small, square gray marker.
36 1/0 LEAD FLATPACK
TYPE F
WITH UNFORMED LEADS WITH FORMED LEADS
l 0.005 thick koval
Pin #1 index 0.350 TYP ¥ lead frame '\.
\ | . 0.0101thick kovar lid
— :1:{ g I ] ol
| —— 1 g 0 [
— ——15° § 0 1
 — ——1% o 1 i
| —— N | I u"” 0 0
| —— ——2 g ] 0
—] :l_‘f_ : 0 0
| E— I— [} ]
— — 7 1 p 0
I =1
0.047 + 005 0.040+.005 § :
0.095 £.005 ?
| 0040005 T[__ |
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40 PIN PACKAGES

GIGABIT LOGIC INC 19E D

GigaBit Logic

40 PIN LEADLESS CHIP CARRIER
TYPEL

[+—0.105 £ 0.005 Pin #1
0.010 thick recessed kovar fid index
0.020 £ 0.002

0.480 £ 0.00
+—0.360 + 0.005—»]
iufu)uslyRu]u]ufi

Pin #1
Index

BOTTOM

0.010 TYP 0.035TYP

VIEW ===
==
==
B
===

020 X 45°

Shiawrea <~ s 0.040 REF

(4 PLCS) TYP. 0.040 £ 0,003 Heatslnk attach area

Top surface vias (0.011 £ 001 by 0.020 £ .002

40 PIN LEADED CHIP CARRIER
TYPEC

.008  0.003 thicl L—0.105 £ 0.005 i
kovar lead 0.010 thick recassed kovar lid pin #1
N 0.020 + 0.002

,026 +.002

3

0.025 +.003

0.015+0.002

P
020,002
radius

020 X 45°
CHAMFER
{4 PLCS)

0.040 ref

Inlatyl
0,028 TYP. I-\

0.040£0.003

NOTES‘

Heatsink attach area
Top surface vias (0.011 £.001 by 0.020 +.002

Top Surface

1) Footprint is JEDEG standard outline.
Top surface vias (for tarmlnalmg tesistors and decoupling capacitors) are not
lable on pins 3,4,17, 1 7 and 38,
3 Top sunace matal (nol e g Vi ) and 'ns 3and 23 are lixed at VTT potential
Recommended top surlace ch’p resls'orsaroo 040 long by 0.020 wide by 0010
thick typ, 100 mw min. nominal powaer raling (Mink-Systems MSR-21 or oquwalam.)
) Foocmmandod lo%éurlaca chp caqacrors are 0.040 long by 0.030 wide by 0.020
thick typ, 2! g Johanson R
Facommanded healslnks are GBL PI s 90GHS-40-A and SQGH:
Thermally ¢conductvs, leculca!;non- conduciive epoxy Is rocommendodfor
haalslnk ?ollac)hmm {Ablestick 789-4 or 561K, or Thermatioy Thermalend™
8 L40°:nd C40 packages are dimenskonally ldontical except for contact finger width.

[TOP SURFACE LEGEND:
Metalized Ceramic......

Screened Dielectric.....

Bare Ceramic

Termlnahng/Decoupllng Detail

&CREE!E)&E.EG\'RGTOAE{I&&)LDEHW
AND PRAGVIOE BOLATION FROM GROUND FLANE

11-8
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GigaBit Logic 68 & 132 PIN

PACKAGES
T-90-20

68 PIN LEADED CHIP CARRIER :

TYPE C1
— 0.050 (C1A)
— 0.060 (C1B)
0.020 - '

0.620 0610 T

0.200 45° chamfer

v
0.040 —+| — —{f—
1) All dimensions in inches. 0,010

2) a. C1A: Package lid, top, and pins 4, 9, 14, 21, 26, 31, 38, 43, 48, 55, 60, 65 are at common potential (system ground).
b. G1B: Package lid and pins 4, 9, 14, 21, 26, 31, 38, 43, 48, 55, 60, 65 are at common potential (system ground).

132 PIN LEADED CHIP CARRIER

e 0.950 1
o [ | Lead Side JPimi
P8 —- 73 T 1R .
Pin 122 Fin 1 ST 11=
N DU S
/ 6050 Shstaraall L
Pa - '.'.m—gﬁ[ﬁuo
Vooaes  |lg0n TOP - %0005
0.035 Dio %Y 0.080 - VIEW: ot
Cavdly 345 P4 . - 0485
e oaan - fT°
0015 & 1 . ] .
i .Ps-@ [Ses -
0.025 R W
T Capacifor
P7 o HlsllﬂﬂllisﬂﬂlﬂﬂﬂﬂlﬂﬂﬂﬂlEH!IPI'LS ad [ 0950
0190 Min, — = ' ’
n 0 Power Pins (8)
0010 1 Ground Pins (28) 0.087
"All dimensions in inches ¥ signatpins (96)
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