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10G021A

Dual Precision D Flip Flop
2.7 GHz Clock Rate
10G PicoLogic™ Family

10G021AM

FEATURES

DC to 2.7 GHz operation

0°C to +85°C operating temperalure range
-565°C to +125°C military temperature range
Ultra-low input sampling skew

Individual clock, preset, and clear inputs
on each flip flop

+ Negative edge triggered flip-flop design

(4

ECL & PicoLogic™ compatible complementary outputs
High gain ECL compatible differential inputs

Qutput stage supports a wide range of load

resistor and termination voltage combinations
Available in 40 pin leaded or leadless chip carrier

and dice form

Packages contain internal decoupling capacitors

for optimunt high frequency performance

APPLICATIONS

+ Data repeaters/regenerators
* Decision circuits

« Synchronizers
« Data samplers

FUNCTIONAL DESCRIPTION

The 10G021A consists of two negative edge
triggered precision D flip-flops capable of operating
atclock frequencies of over 2 GHz. Each flip-flop
features individual clock, preset, and clear inputs.
Each half of the 10G021A contains a high speed
differential data input to which the input signal is
applied. When the input stage is used as a line
receiver or amplifier the data inputs can be driven
diferentially for maximum noise immunity. The -D
input may also be used as a reference input to allow
selection of the switching threshold. When the - D
input is connected to an ECL generated VBB ths +
D input can be driven from an ECL compatible
source. The complementary outputs are ECL and
PicoL.ogle compatible, and support a wide range of
load resistor and termination voltage combinations.
The output driver has been designed for maximum
symmetry between Q and Q output waveforms.The
design of the 10G021A is such that high and low
input data are sampled at the same point in time
relative to the falling clock edge. This eliminates
pulse lengthening or shrinking encountered with
traditional D flip-flops which sample high and low data
a gate delay apart in time. The 10G021A's precise
data sampling translates to ultra low data sampling
skew. Thus the 10G021A's output data eye pattern
is highly symmetrical minimizing distortion of
regenerated data.

The 10G021A is fabricated using GigaBit's high
volume GaAs MESFET process technalogy.
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10G021A ORDERING INFORMATION
Pkg. Min. Speed (0°C to 85°C)
Type 2,3 GHz 2.0 GHz 1.5 GHz
c 10G021A-2C 10G021A-C 10G021A-3C
L 10G021A-2L 10G021A-L 10G021A-3L
Dice ' 10G021A-3X
Pkg. Min. Speed (-55°C°C to +125°C)
Type 2.0 GHz 1.7 GHz 1.2 GHz
c 10G021AM-2C | 10G021AM-C | 10G021AM-3C
L 10G021AM2L | 10GO21AM-L | 10G021AM-3L
Dice 10G021AM-3X
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FUNCTIONAL DESCRIPTION (cont.) TRUTH TABLE
The data at the D input is transferred to the Q output |PRESET| CLEAR | CLOCK | DATA Q a
on the negative going edge of the clock pulse. When
the clock input is at either the high or low level, the D H H 1 0 0 i
input signal has no effect on the output. The preset H H s 1 1 _0
and clear input signals can set the condition of the H H 1 X o) | Q)
flip-flop at any time, regardless of the presence or L L NOT ALLOWED
absence of a clock edge. The detailed operation of L H X X 1 0
the 10G021A is summarized in the truth table. H L X X 0 i
DATA SAMPLING
TRADITIONAL FLIP-FLOP 10G021A
CLOCK *
tsh <---l f<--- |
tsl <=~ | |-~ tsl = low level data <--| J<--
2 sample time =
tsl # ten tsh = high level data tel = tsh
INPUT SAMPLE SKEW sample time ZERO SKEW

PIN DESCRIPTIONS

+D,-D Differential data inputs. The effective data
input voltage is the difference between the
+D and -D inputs [i.e., (+D) - (-D)].

CLOCK Clock input {falling edge triggered). The
input sampling rate of the +D and -D inputs is
equal to the CLOCK frequency.

CLEAR Active low clear input.
PRESET Active low preset input.

Q True data output. The effective oufput data
rate is equal to one half the CLOCK rate.

Q Complementary data output.

VDDO  OQutput driver ground (0V). VDDOA and
VDDOB are electrically separate. Side A and
B output drivers can be powered separately.

VDDL Internal logic ground (0V).

VEE -5.2V supply voltage
VSS  -3.4Vsupply valtage

VBBS GaAs threshold reference voltage. VBBS is
internally connected to VBB for easy Picologic
interfacing.

VTTC VDDO internal decoupling capacitor return.
VTTC is brought into the 10G021A package
as the AC return lead for the internal VDDO
output driver power supply decoupling
capacitor. It is not brought onto the 10G021A
die. VTTC is typically equal to VTT (nominally

-20V).

VDCH 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. See Application Note 4 for details.
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DC CHARACTERISTICS
To =0°Cto 85°C (10G021A); -55°C to 125°C (10G021AM), VSS =-3.5V10-3.3V,VEE=-55Vto 5.1V,
VDDL = VDDO = 0 V, unless otherwise indicated.

SYMBOL PARAMETER MIN TYP MAX | UNITS TEST CONDITIONS
VIH Input Voltage High; -0.8 VDDL v
Clock, Preset, Clear inputs
VIL Input Voltage Low; VTT -1.7 \
Clock, Preset, Clear inputs
1IN Input Current -250 225 600 pA VIN:-08Vto-1.7V
Clock, Preset, Clear inputs
ISS Power Supply Current 150 250 mA
|IEE Power Suppy Current 35 100 mA No Load
PD Power Dissipation 700 1400 mwW

NOTE:

The remaining DC Characteristics are specified in the 10G Picol ogic™ Family Elegtrical Charagteristi

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

AC CHARACTERISTICS  (Notet)
V8S =-3.5V10-3.3V, VEE =-5.5V to -5.1V, VDDL=VDDO = 0V, unless otherwise indicated.

0°C Te = +25°C +85°C -55°C Tc = +25°C +125°C @ 0

Symbol Parameter = i}

Min |Max { Min | Typ [ Max | Min [Max {Min | Max|Min | Typ | Max| Min [Max| 5 3

1/T1 | Max Clock Frequency | 2.3 27 23 2.0 27 2.0 GHz | 2,6

T2 (+D)-(-D) Hold Time 0 of -60| 0 0 0| -60 0 ps
T3 (+D)-(-D) Setup Time | 250 250| 165 250 265 250| 165 265 ps
T4 Preset Pulse Width 750 750| 500 750 1000 750 | 500 1000 ps
T5 Preset Low to Q High 700 575| 700 700 850 575 700 850{ ps
T6 Preset Low to Q Low 700 575{ 700 700 850 575( 700 850| ps
T7 Clear Pulse Width 750 750| 500 750 1000 750 | 500 1000 ps
T8 Clear Low to Q Low 750 625| 750 750 900 625 750 900{ ps
T9 Clear Lowto @ High 750 625( 750 750 900 625( 750 900{ ps
T10 Clock Low to Q High 625 §25| 625 625 750 525| 625 750] ps
Ti1 Clock Low to Q Low 625 525| 625 625 750 525| 625 750| ps
T2 Clock Low to Q Low 625 525| 625 625 750 525| 625 750 ps
T13 Clock Lowto Q@ High 625 525| 625 625 750 525; 625 750| ps

Tr Output Rise Time 220 180] 220 220 240 180| 220 240 ps 3

Tt QOutput Fall Time 140 125| 140 140 160 125} 140 160| ps 3

Clock to Output Skew 100 60] 75 100 100 60| 75 100| ps 4

Input Sample Skew 25 25 ps 5
Tw Clock Pulsewidth 200 180 200 200 180 200 ps
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AC CHARACTERISTICS (Note 1)
VSS =-3.5V 10 -3.3V, VEE =-5.5V 10 -5.1V, VDDL=VDDO = 0V, unless otherwise indicated.
GO21A 0G021AM

o Te = +25°C -55°C Te = +25°C o

{Bymbol Parameter oc ¥ M % £

Min [Max|Min | Typ | Max | Min [Max [Min | Max{Min | Typ { Max| Min iMax | S Z

1/T1 | Max Clock Frequency | 2.0 23 2,0 1.7 23 1.7 GHz| 2,6

T2 (+D)-(-D) Hold Time 0 0| -50 0 0 0| -50 0 ps
T3 (+D)-(-D) Setup Time | 265 265| 175 265 300 265| 175 300 ps
T4 Preset Pulse Width 10Q0 1000} 670 1000 1300 1000] 670 1300 ps
15 Preset Low to Q High 850 650| 850 850 1050 650{ 850 1050| ps
T6 Preset Low to Q Low 850 650| 850 850 1050 650{ 850 1050| ps
T7 Clear Pulse Width 1000 1000] 670 1000 1300 1000| 670 1300 ps
T8 Clear Low to Q Low 900 700| 800 900 1200 700| 900 1200 ps
T9 Clear Low to Q High 900 700{ 900 900 1200 700f 900 1200 ps
T10 | Clock Low to Q High 750 600| 750 750 950 600| 750 950] ps
Ti1 | Clock Lowto QLow 750 600| 750 750 950 600| 750 950| ps
Ti2 | ClocklowtoQlow 750 600} 750 750 950 600{ 750 950! ps
T13 Clock Low to Q High 7580 600| 750 750 950 600| 750 950 ps

Tr Output Rise Time 240 200{ 240 240 275 200} 240 275 ps 3

Tf Output Fall Time 160 150( 160 160 220 150| 160 220} ps 3

Clock to Output Skew 75| 100 75| 100 ps 4

Input Sample Skew 30 30 ps 5

AC CHARACTERISTICS  (Note 1)
VSS =-3.5V t0 -3.3V, VEE =-5.5V {0 -5.1V, VDDL=VDDO = 0V, unless otherwise indicated.

Te = +25°C +85°C -55°C Tc = +25°C +125°C o ]

Symbol Parameter = 2

Min [Max | Min | Typ | Max | Min |Max | MIn | Max|Min | Typ | Max | Min {Max| O =

1T Max Clock Frequency | 1.5 1.8 1.5 1.2 1.8 1.2 GHz | 2,6

T2 (+D)-(-D) Hold Time ] 0y -40 0 0 0} -40 0 ps
T3 (+D)-(-D) Setup Time | 300 3001 190 300 350 300| 190 350 ps
T4 Preset Pulse Width 1300 1300 870 1300 1500 1300| 870 1500 ps
T5 Preset Low to Q High 1150 900 {1150 1150 1350 900 | 1150 1350( ps
T6 Preset Low to Q Low 1150 900 |1150 1150 1350 900 {1150 1350 ps
T7 Clear Pulse Width 1300 1300| 870 1300 1500 1300| 870 1500 ps
T8 Clear Low to Q Low 1200 950 {1200 1200 1400 950 {1200 1400 ps
T9 Clear Low to Q High 1200 950 |1200 1200 1400 950 1200 1400 ps
T10 Clock Low to Q High 1050 850 |1050 1050 1250 850 | 1050 1250 ps
Ti1 Clock Low to Q Low 1050 850 {1050 1050 1250 850 | 1050 1250 ps
T12 Clock Low to Q Low 1050 850 |1050 1050 1250 850 {1050 1250 ps
Ti3 Clock Low to Q High 1050 850 |1050 1050 1250 850 | 1050 1250| ps

Tr Output Rise Time 275 250 | 275 275 320 250 275 320f ps 3

Tt Output Fall Time 220 200 | 220 220 275 200 | 220 275| ps 3

Clock to Output Skew 125 | 175 125| 175 ps 4

Input Sample Skew 40 40 ps 5
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NOTES: 1. Test conditions (unless otherwise indicated):

-D=-1.2V VDCH = VDDL VITC =VTT
VIT=-20V VOH2-0.7V
RLOAD =50 Ohms to VTT VOL<-1.7V

Data rate = one half the clock rate
Clock logic swing = 2V P/P sinusoid centered at -1.2V
Preset, Clear, and data input logic swing = 1V P/P pulse centered at -1.2V
. 50% duty cycle at maximum clock frequency.
. Output edge rates are specified at 20% to 80% output transition.
. Clock to Output Skew is the maximum delay difference among T10, T11, T12, and T13.
. Input Sample Skew is the relative difference in time between the point at which high level
data and low level data are sampled by the falling edge of the Clock input.
. Clock input rise and fall times should be less than or equalto 1 ns.

[»] NHWN

CL.OCK SOURCES

GaAs logic will typically be used to drive the 10G021A CLOCK input. Alternatively, GigaBit Logic recommends the
use of inexpensive VCO generators with 10 dBm or greater output power. Because ECL logic is typically limited
to clock rates less than 500 MHz, the 10G021A CLOCK input will normally not be driven with ECL lagic levels.

The 10G021A will operate with smaller peak to peak clock swings. The table below indicates the typical reduction
in maximum clock frequency as a function of P/P sinusoidal clock levels.

20VP/P 1.4V PP 1.0VP/P

0 15% 0%

PIN FUNCTIONS - PACKAGE TYPES “C” OR “L”

VSS Vss
NG N/C
+DB +DA
NG 32Q N/C
-DB 10G021A DA
PRESETB Top View PRESETA
CLEARB CLEARA
CLKB CLKA
N/C NC

VS8 VSS

HERHEE
g 2

N/C: No Connection
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SWITCHING WAVEFORMS

—T1—p

TW, .
ek /NS
T3 P
T2 —P
(+D)-D) \

[P

CLOCK

[ —T4
PRESET \
77 -—;L
CLEAR N
N— T2  l4—

\
T5 ~—Pf THo —»
o -
‘._
oy

TYPICAL OUTPUT WAVEFORMS

10G021A Q Output Eye Paftern 10G021A Q Outp,ut Eye Pattern

2.5 GHz Clock Rate Data Input = 1.6 Gbps 2/ - 1 pseudorandom bit
Sinusoidal data rate = 1.25 GHz - stream generated by the 10G040 Muliiplexer
(corrected vertical = 200mV/div,) . 1.6 GHz Clock Rate -

{corrected vertical = 500 mV/div.)

M un

:rh it
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TYPICAL PERFORMANCE CHARACTERISTICS

Data Input and Q Output
Levels vs. Temperature

-D INPUT=-1.3V
o : VOH
0.4 T
e
g -0.8 -
s VIH
3 1.2 F———
> - VIL
-1.6 .
: VoL
-2.0 b= =
-55 0 25 85 125
TEMPERATURE (°C)
1SS & |EE vs. Temperature
-200 - - :
— b hss
3-160 " /,
5—120 > :
E 7 |
3 :
-80
%
a S
0. N
7 40 |EE ~
0
-55 0 25 85 125
TEMPERATURE (°C)

Maximum Clock Frequency
vs. Temperature

3.0 ——r
. 10G021A-2

26 -\_\
R\
/TN
18 10G021A-3 *“

14

MAX CLOCK FREQUENCY (GHz)

-6% 125

0 25 85
TEMPERATURE (°C)
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=7 ) GioaBit Lo 24 PIN METAL FLATPACK
gt -ogie 18 PIN PACKAGE

24 PIN METAL FLATPACK

Type H
1.250 500 Min.
17 e
A | j23
3| 22
Jow 0.0 A e
! S I bt |1 —_ A
11 1 N
: JR— . 19
1.250 A, . e
¥ 8|l 17
0.100 Typ. 9| s
$ P—1 15
—1 P S C S
i 13
y \ v
Tolerances: 0.005 R 0.060 Typ. \ 0.035 *0-010
All dimension in inches R 0.020 Typ. - 0.005
R. 0.015 Max. 0.040 DIA.
0.040 Typ. 0010
@/ Section A-A ‘jl-*—— 0.160%;::0.050
e e Detal B
See Detail B 0.020 x 0.002

18 PIN LEADLESS CHIP CARRIER

TYPE L1
0.09
TYP { 0.25 £ 0.0085Q

(230) , (6.35 = 0 20)

40.016 TYP
l ——I (0 41)

18-R 0.0087 TYP

(0.22)
14-0.024 TYP No.1 LEAD
0.031 REF ; (0.60» IDENTIFIER
(0 80) _L

l 4-0.038 TYP
0.97)
0.050 TYP
(1.27)

All dimensions shown in inches and (millimeters)

11-3
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GigaBit Logic 36 PIN PACKAGES

36 PIN LEADLESS CHIP CARRIER

TYPE L36
0.100
max 0.030 +.008
P 0.020 +.008
0.016 SQ REF
:I [
] I
[
L
TOP :
VIEW :
! .
J T conduction
14 ]24 I
I
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 dimensions in inches.
3) Plin #1 identifier may ba an elongated pad or small, square gray marker.
36 /O LEAD FLATPACK
TYPE F
WITH UNFORMED LEADS WITH FORMED LEADS
. . 0.005 thick kova
AN H H H H H H H H H oas0Tve A, lead frame |
\ | .~ 0.010 thick kovar lid
—rh — ]‘ 1 o
] ———-* o ] .
— — z° &8 | 1
| ——1 7 1 i
/] I 8 @ [ 1
] — S § 1
— —— ¢ « o ;
| R—— —— ] 1
| — :IT ] [ v
7 b Lh =3
0.047 £ .005 :{T 0.040+.005 § S
0.085 £ .005 g
| ood0x005 T | =
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40 PIN LEADLESS CHIP CARRIER
TYPEL

*—0.105 £ 0.005

0.480 + 0.008 ;’ 0.010 thick recessed kovar lid
. - o 0.0 0.002
#——0.360 + 0.005— F 20%

i

|

{

]

i

i

a
s
v
(3]
S
BOTTOM S
= N
% =T >
fE—
=== 2
Qo
= 2
=
020 X 45° ‘ Id
CHAMFER — +0020 ™*1 0,040 REF
(4 PLCS) TYP.  10.040 + 0.003

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

40 PIN LEADED CHIP CARRIER
TYPE C

7

(LR i U e

Paog ihick h—0 105+ 0 005
0 L fn 1
25+ 002 mm'ﬁ bl sbmbnmin: In
=
index N
== N
= BOTTOM LN
_ VIEW ==
==
d]
020 X 45° 1 = 0 230 REF
CHAMFER ™ 0028 TYP “l 0 040 ref 020 = 002
i

0480 + 0 008——— 1 0010 thick recessed kovar lid Pin #1
i
WHCASICHE AR
0025 + 008 ==
Heatsink attach area
(4 PLCS) radius

008 £ 0 003 thick__,!
0360+ 000 P 0020+ 0002
-
ﬁﬁmﬁbﬂ“r‘m@ +
/1w (uininlnteinhl i)
I
0040 + 0 003 Top surface vias (0011 + 001 by 0 020 + 002

NOTES

}1; Footpnnt s JEDEC stardard outiine
(2} Top surfaca v 13 (for termimating ressstors ang decoupling capacitars) are nat

avadablo onpins 34 17 18 232437 and 38
3) Top surface matal (not includ ng vias) and o ~s 3 and 23 are lixed at VTT porental
4) Rocommended top sirace chi res 50°s are0 040 long by 0 020 w 3 by 0010 |

thick typ 100 mw minnominal powar ra‘ing (Mini-Systems MSR 21 or eguva'ent) |
(5) Recommended top sur'ace cho capac fors are 0 C49 ong by O 030 wide By 0020 | [j

thick typ 25% VOCW 100Cof min (Johanson ROS c356 of equivaent] Screened Dielectric
6) Recommended hea'sinks a 8 GBL PiNs S0GHS 40 A ard 90GHS 40 A '

Thermally conductive, 8 ac‘wca\ly[nor»cmd.mwa fpoxry 1s racommandced for ’

heatsink attachment (Ablastick 789 4 or 561K, or rermalloy Thermabong™ |

iBare Ceramic. . .. ..

Top Surface

TOP SURFACE LEGENr! Terminating/Decoupling Detall
s T

Metalized Ceramic 2 W A0 PROY 0% F

BOI% LN DL CRUG
OVER QHOUIND PLAML S
NEEEEE
g
ez

or equivalent )
(8) L40 and C40 packages are dimensionally xdentical sxcept for contact hinger width

NPUT 8.GrALOR
POWER SUPPLY VA
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68 & 132 PIN
PACKAGES

68 PIN LEADED CHIP CARRIER

TYPE CA
— re— 0.050 (C1A)
— l— 0.060 (C1B)
0.020 ] 0.750 5q
0.010 ~i-
- _ ) ) L
Pin#1 g T
index Pin #1
1 index
0.015 & % 3
0.610 TCP‘
N 0.620 VIEW
0.040 %
¥ 5
0.035
— .
—ite—
0.010
1. Alldimensions In inches. GULLWING LEADS
2. C1A PACKAGE: Package lid, top, and pins 4, 9, 14, 21, 26, 31, 38, 43,
48, 55, 60, 65 are at common potential (system ground). 0.010 £0.005
3. C18 PACKAGE: Package lid and pins 4, 9, 14, 21, 26, 31, 38, 43, 48,
55, 80, 65 are at common potential (system ground).
4. Tolerance on all dimensions is + 1 % but not larger than + 0.005. i
Tolerance on 0.640 end pad to end pad dimension is + 0.003. T e
0.015 £0.005 a
0.020 + 0.008
132 PIN LEADED CHIP CARRIER
TYPE C3
[~ 0.950 P2 i Lead Side ),pin 1
TN pa N~ U
P2 P
0,050 [0 (2 i
P3 0. 15 0.140
Vo365 |fooso TOP 411" ~={ie-0005
De "y VIEW
Cany 0345 Pa 0.1854
—4 0.420 )
P7
Ps —t@ (C3trs
X
Capacitor
i 15803390032 USANRIERREANAN] Pé 1 N
L3111 I 0.950 |

0.190 Min.
] U Power Pins (8}

8 Ground Pins (28)
2 Signal pins (96)

All dimensions in inches
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