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GigaBit Logic 10G013
10G012BK 10G012BM
Dual Complementary Driver/Comparator
1.75 GHz / 500 ps Delay

~ T JoGo128
DL
10G PicoLogic™ Family

FEATURES
* High gain comparator input * On-chip GaAs/ECL threshold reference voltage supply
* Fixed 50% output duty cycle (10G012B) * Temperature and voltage compensated design
* Adjustable output overlap (10G013) * Available in 40 pin C-leaded, leadless chip carriers and
* <50 ps skew between complementary outputs die form
¢ >70 mA output drive capability * Packages contain internal decoupling capacitors
* 150 ps output rise & fall times for optimum high frequency performance
APPLICATIONS
+ Differential Line Driver * 2- phase clock generator * High Speed Comparator
« Differential Line Receiver + Laser Diode Driver + Capacitive Load Driver
1/210G012B
FUNCTIONAL DESCRIPTION e B D 5 8 g
The 10G012B and 10G013 are versatile high ? § 3

speed dual drivers/comparators with differential

outputs. The 10G013 provides controls to
adjust the output overlap (time during which w
both outputs are simultaneously high or low). -0

The 10G012B hard wires these controls
internally so that the outputs exhibit a fixed
50% duty cycle with no overlap between them. V8B o—
Both devices feature 375 ps typical
propagation delay with greater than 70 mA of
output current drive capability. 150 ps output
transition times and <50 ps ouiput delay skew
makes them ideally suited for driving a variely of 2 112106013

. ! I, . g
capacitve loads with precision timing and high R BLOCK DIAGRAM 3
signal quality. The high gain differential input 3e 7
provides sensitivity to low level analog signals
as well as ECL and GaAs levels. A convenient o 2 0
on-chip threshold reference supply (VBBS) can w + g
be strapped fo either input when the davice is » vocH
driven single-ended from ECL or GaAs logic. 1]
The 10G012B / 10G013 can be driven with up o
to 1.756 GHz input signals. Operation to >2.5 ves s
GHz Is permissable but will result in less than GiRCU
1Vp-p output signal swing. Small signal unity I
gain is approximately 2.0 GHz. § AP

AUT!
BALANCE
CIRCUIT.

VEE o~
V55 o
VDOL o0
oPD

VEBS o

GEKEAATOR

VBBS o
VEE o]

OLAPZ

10G012B/10G013 ORDERING INFORMATION

K: Speed {Min. -40°Cto +100°C)

Package Spead (min. 0°C to 85°C) —= M:Speed (Min, -55°C to +125°C)
(413’;?“) 10Q012B 10G013 10Q012BK & 10G012BM 10G013K & 10G013M

1.75 GHz 1.5 GHz 1.75GHz 1.5GHz 1.6 GHz 1.2 GHz 1.5GHz 1.2GHz

C-Leaded CC | 10G012B-C {10G012B-3C | 10G013-C |10G013-3C |10G012B_-C|16G012B8_-3C | 10G013_-C | 10G013_-3C
Leadless CC | 10G012B-L [{10G012B-3L | 10G013-L |10G013-3L |10G012B_-L {10G012B_-3L 10G013_-L |10G013_-3L
Die 10G012B-3X 10G013-3X 10G012B_-3X 10G013_-3X
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10G012B/10G013 OPERATION

The 10G012B and 10G013 feature several control
pins which allows the user to tailor their performance in
a wide variety of applications.

VBB & VBBS

The VBB input should be connected to the threshold
of the signal applied to the input whether it is single
ended or differential. When driving from PicoLogic,
this threshold level is VBBS (nom. -1.3V), and the
VBB input must be connected to the VBBS output
pin. When the 10G012B/10G013 are driven single
ended from ECL, the VBB input and either the -D or
+D input (whichever is used as the switching reference
level) should be connected to the ECL VBB threshold
reference voitage. This will insure that the ECL and
PicoLogic thresholds will track across the interface so
that maximum signal noise immunity is maintained.
Similarly, when the 10G012B or 10G013 is driven from
an analog signal source with an arbitrary threshold
voltage (within the common mode range) applied to
one of the two D Inputs, this same reference voltage
must also be connected to the VBB input. Unlike
other PicoLogic devices, the10G012B/10G013 VBB
input does not set the device input switching
threshold level. 1t is used only as the reference input
to the device's auto-balance citcutt.

OFSADJ (Input Offset Adjust)

This input pin allows the input offset voltage of either
part to be nulled. This may be easily accomplished by
applying a <50 mV sinewave signal centered at -1.3V
{or other level within the common mode range) to the
+D input, with the -D Input set to the same DC level,
and varying OFSADJ in the range
-6.0VSOFSADJ<-4.5V to produce a 50% duty cycle
output. Because of the very high gain of these
devices at even 1 GHz, it may be impractical to adjust
the input offset by setting both +D and -D inputs to the
same voltage level since the output is likely to oscillate
betweeen high and low states. the OFSADJ input is
internally pulled downed to VEE and may.be left
unconnected when not used.

OPD {Output Pull Down)

When OPD is connected to VSS, the outputs of both
comparators are actively pulled low, with an
approximate 10-15 mA current sink, without need for
an external pull-down resistor to VIT. This simplifies
the cascading of multiple devices when the
interconnecting line length is kept short (0.2 in.).
When interfacing to TTL/CMOS, OPD should be
connected to +5.0V.

OPERATING FREQUENCY

The graph below shows peak-to-peak output voltage
vs. frequency ‘for a 1Vp-p sinewave input. This
illustrates that the 10G012B/013 are useable to higher
frequencies than their top 1.75 GHz rating if some
degradation in the output peak to peak level is
permissable and allowing for a VOL. level more positive
than -1,7V. For a 1 Vp-p input, 1 Vp-p is available at
the output to beyond 2.0 GHz although VOL will
increase slightly above -1.7V.
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OUTPUT VOLTAGE (Vp-p)
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10G013 OUTPUT OVERLAP PROGRAMMING

In clock buffering applications, it is useful to create
overlap-low or overlap-high output phases of the input
clock signal. Overlap-low means that the O and O
outputs are both low for part of each input clock cycle,
and are never simultaneously high. Overlap-high
means that O and O are both high for some part of the
clock cycle, and are never both low. This is illustrated
in the diagram below. Pins OLAP1, OLAP2 and
OLADJ (Overlap Adjust) control the amount of overlap
between O and O outputs. Adjusting the output
overlap via these three controls  simultaneoulsly
changes the duty cycle of the complementary outputs
in opposite directions.

° .
OverlgL
- | | - Overlap High -t
- Low
0
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|
|

10G013K  10G013M

Since the overlap controls change the input
threshold of the two differential inputs equally, the 10G012B/10G013 OUTPUT CIRCUIT
amount of overlap adjustment is directly proportional
to the input signal rise and falf times. Fast input
edge rates result in a small overlap adjustment Vddl Vdch Vddo  Vite
range. 10G013 output overlap is programmed
according to the table below:

Output 40u
overlap ___|oLap1 | olap2 | orapd E
Adjustable from VEE Open |VEEtoVSS
low to 0 to high
Extra overlap high| VEE VEE |VEEtoVSS
No overlap VEE Open |ALAP
With OLAP1 set to VEE and OLAP2 left open, the 60p

amount of output overlap can be adjusted from
overlap low to no overlap to overlap high by varying
the voltage on pin OLADJ from VEE to VSS.
Additional overlap high can be realized by setting Vss OPD
OLAP2 to VEE. Zero output overlap can be set by
connecting the OLADJ pin to the ALAP output pin
with OLAP1 at VEE and OLAP2 open. This
configures the 10G013 to operate the same as the

10G012B.
PIN DESCRIPTIONS
+D True data input. OLAP1,  Used to adjust output overlap. (See text)
OLAP2
-D Complementary data input.

OLADJ  Overlap adjust input. (See text). When not
VDDO Qutput driver ground connection, used, may be left unconnected.
VDDOA and VDDOB are electrically
separate. Side A and B can be powered 0 True data output.
down separately. _
0 Complementary data output.
vDDL Logic ground connection. VDDLA and

VDDLB are eleclrically separate. Side A OPD Active pull down for outputs. Leave open or

and B can be powered down separately.
VSS - 8.4V power supply
VEE - 5.2 V power supply

OFSADJ  Input offset trim. (See text). May be left
unconnected if not used.

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
App. Note 4 for detail.

connectto VSS. OPD can also be used in
combination with an external pulldown
resistor. Tie OPD to +5 V for TTL output
interface.

ALAP Auto-balance circuit output. Connect to
OLADJ for zero output overlap.

vBB Input signal threshold reference input to the
auto-balance circuit.

VBBS Picologic/ECL threshold reference voltage
output. Note that VBBS is derived from
VDDLA. Therefore the A side must be
powered to obtain VBBS,
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10G013

10G012BK 10G012BM
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DC CHARACTERISTICS
To =-56°C to +125°C (10GO12BM, 10G013M); -40°C to +100°C (10G012BK, 10G013K); 0°C TO 85°C (10G0128, 10G013),
. VSS = -3.5V to -3.3V, VEE =-5.5V t0-5.1V, VDDL=VDDO = 0V, unless otherwise indicated.

Symbol| Parameter ' Min | Typ Max | Units Test Conditions
lin Input Current (0128, 013) -100 60 200 pA VIN =-1.0Vto -1.6V
lin Input Current (012BK, 012BM, 013K, 013M) -100 60 500 A VIN=-0.8Vto -1.8V
VCM Input common mode range -1.8 -0.8 Vv
iSS Power Supply Current (0128, 013) 75 100 mA
1SS Power Supply Current (012BK, 012BM, 013K, 013M) 75 110 mA
IEE Power Supply Current (0128, 013) 37 50 mA
IEE Power Supply Current (012BK, 012BM, 013K, 013M) 37 60 mA
PD Power Dissipation (0128, 013) 450 600 mW
PD Power Dissipation (012BK, 012BM, 013K, 013M) 450 700 mwW

NOTE: The remaining DC Characteristics are specified in the 10G Picol ogic™ Family Electri
Characteristics Table at the beginning of this section. This table notes parameter deviations to
Family Characteristics and provides specific supplementary characteristics only.
AC CHARACTERISTICS {Note1)
10G012B/10G013
' Te=0°C Te = +25°C Te=85C | o | notes

SYMBOL| PARAMETER MmN | max | min | Tve | max | M | max
1/T1 Max. input fraquency 1.75 175 | 1.8 1.75 GHz
T2 Input to output delay 300 | 500 300 | 350 500 300 | 500 ps
T3 Delay skew 50 20 50 50 ps
T4 Output rise time 175 125 175 200 ps 2
T8 Output fall time 150 126 150 175 ps 2

10G012B-3/10G013-3
Tc=0°C Tc = +25°C Tc=85°C
UNITS | NOTES

SYMBOL | PARAMETER min | max | min | Tve | max | min | max
1/m1 Max. input frequency 1.5 1.5 1.7 1.5 GHz
T2 Input to output delay 300 500 300 375 500 300 500 ps
T3 Delay skew 50 30 50 50 ps 2
T4 Output rise time 175 125 175 200 ps 2
T5 Output fall time 150 125 150 175 ps

10G012BK 10G013K
10G012BM 10G013M
-40°C (K) +25°C (K & M) 100°C (K)
SYMBOL| PARAMETER -55°C (M) 125°C (M) |uNiTS | NOTES
MIN | MAX | MIN | TYP | MAX | MIN | MAX
1/T1 Max. input frequency 15 1.76 1.9 1.5 GHz
T2 Input to output delay 300] 500 300] 350 500 300 | 500 ps
T3 Delay skew 50 20 50 50| ps
T4 Output rise time 175 125]| 175 200} ps 2
T5 Qutput fall time 150 125 150 175 ps 2
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NOTES

10G012BK-3 10G013K-3
10G012BM-3 10G013M-3
Jr— O, - o - O,
SYMBOL| PARAMETER T¢ = -40°C Te = +25°C 1e=100°C_}irs | noTES
MIN | MAX | MIN | TYP | MAX | MIN | MAX
1M1 Max. input frequency 1.2 15 1.7 1.2 GHz
T2 Input to output delay 330 550 300 375 500 330 550 ps
T3 Delay skew 50 30 50 50 ps
T4 Output rise time 175 125 | 178 200§ ps 2
15 Output fall time 150 125 | 150 1751 ps 2
1. Test conditions (unless otherwise noted): VBB =-1.2V, VTT =-2.0V, VTTC = VTT, Rload = 50Q to VTT,

VDCH =VDDO, VIH = -0.7V, VIL = -1.7V, VOH 2 -0.7V, VOL £ -1.7V, -D = -1,2V, Oladj = Autolap,
Olap1 = VEE, Olap2 = N/C.
2. Output rise and fall times are measured at the 20% and 80% points of the transition from VOL max to VOH min.

SWITCHING WAVEFORMS

T —»

v N

3

N /

(+D)-(-D) 7 N
T2 =P g —— -t— T2 —

/ N
° / N —
T2 — t— —p =<d— T2 T5 —>
( N

40 I/0 PACKAGE PINOUTS - PACKAGE TYPES "L" AND "C"

Vss vss vss
-DB -DA -DB
NIC NG NIC
B oo EE S
OFSADJB (Top View) OFSADJA OFSADJB

VDDLA VDDLB
VBBA VBBB
OA oB
6 VSS Vss

VvDDLB
VBBB
OB
vss

EREHE
iRl

10G013

VsSs
-DA
N/C
+DA
VBBS

(Top View) OFSADJA

VDDLA
VBBA
OA
VsSs
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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)
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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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GigaBit Logic 40 PIN PACKAGES

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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