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Low Power, PLL Clock & Data Recovery Circuit
100 to 625 Mbit/s NRZ Data Rate

+ Low power (1.25W typ.) clock recovery and
data retiming and regeneration subsystem
- no external camponents required

+ Small, 1.25" x 1.25" surface mount package

+ 0°C to 70°C operating temperature range

+ Patented, self-acquiring PLL GaAs IC design

« Available in standard frequencies: 100, 155.52,
250, 565, and 622.08 Mbit/s. Custom
frequencies available upon request.

FEATURES

* PLL design tracks input data frequency drift, generates
a clock output even in the absence of incoming data and
provides immunity to component aging and temperature
effects

+ Retains lock for long constant data run lengths

* Automatically reclocks data precisely in the center of
each bit time providing maximum timing margin and low
bit ervor rate

+ Easy Interface to 10G041A Time Division Demux

FUNCTIONAL DESCRIPTION

The 18G041-H is a complete phase locked loop
clock recovery and data retiming / regeneration
subsystem for applications requiring high data
rates, low power and small size. The 16G041-H
integrates GigaBit's 16G041 PLL clock and data
recovery GaAs [C together with a high
performance loop filter and other components ta
realize a complete, 3-terminal (data in, clock and
data out) PLL clock recovery subsystem. No
external components are required. The operating
center frequency is factory set to the following
standard frequencies: 100, 155.52 (SONET
0OC-8), 250, 565, and 622.08 Mbit/s (SONET
OC-12). (Special orders for custom frequencies
between 100 to 625 Mbit/s are also available.
Consult with factory.) Devices are then
hermetically sealed and tested prior to delivery.
Frequency adjustment is made to fully assembled
and tested circuits, as needed.

Unlike SAW filter clack recovery circuits which filter
the clock signal from incoming data, the 16G041-H
Is capable of synchronizing an internal VCO
directly to an incoming digital data steam, while
simultaneously retiming and regenerating the data
stream. in addition, the an-chip VCO will generate

APPLICATION

* High speed fiber optic and microwave receivers
and repeaters and fiber comms. test equipment

16G041-H BLOCK DIAGRAM
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ORDERING INFORMATION

Part Number Description

Notes

16G041-HDxxx.x
16G041-HAxXxxX.X

DC-coupled input
AC-coupled input

vailabl ndar nter fre nci re i 155.52, 2
565, 622.08 Mbit/s. Custom frequencies between 100 to 625
Mbit/s are available with a minimum order and a NRE. Consult with

Note: xxx.x denotes device center frequency. | your neareast sales office for more information.
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FUNCTIONAL DESCRIPTION (CONT.)

a clock output even in the absence of incoming data.
This might be critical if the recovered clock drives a
state machine or any other loglc circuitry that might go
into a metastable state in the absence of a clock. The
16G041-H Iis capable of unaided frequency
acquisition, eliminating the need for special circuits to”
"pull" the loop into lock when the incoming data rate
differs from the initial VCO (clack) rate.

Compared with SAW-based recovery/retiming circuits,

the 16G041-H offers numerous design advantages,
including: tracking out of component aging and
temperature effects, elimination of phase margin and
timing problems due to temperature and data pattern
variation, tolerance to wide variation in input data
frequency, retention of lock under conditions of long
strings of constant data, easy and inexpensive
tunability to a new center frequency, and easier
customization for the specific acquisition time and
stahility requirements of different applications.

ABSOLUTE MAXIMUM RATINGS
(Beyond which useful life may be impaired) (Note 1)

SYMBOL PARAMETER ABSOLUTE MAXIMUM RATINGS NOTES
TSTOR Storage Temperature -65°Cto+150°C
TJ Junction Temperature -55°Cfo+150°C
TC Case Temperature Under Bias -55°Cio+125°C 2
vVce Supply Voltage +1.0Vio+7.0V
VEE Supply Voltage -70Vio 29V
VIN Voltage Applied to Any Input; Continuous -40Vto+05V
VCC=50V,VEE=-52V
I'IN Current Into Any Input; Continuous -0.5mA to 1.0 mA
vout Voltage Applied to Any Output -4.0Vto+7.0V 3
I0UT Current From Any Output; Continuous -100mA
VTT Load Termination Supply 60Vto+6.0V
Notes: 1. Positive current is defined as current into the device.
2. TC is measured at case bottom.
3. Subject to IOUT and power dissipation limitations.
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER MIN NOM MAX UNITS NOTES
TC Case Operating Temperature 0 25 70 < 1
\ole] Supply Voltage 4.75 5.0 8.25 \
VEE Supply Voltage -65 -5.2 -5.1 \
VTT Load Termination Voltage -5.2 -20 -20 \ 2
RLOAD Output Termination Load Resistance 25 50 100 Q 2

Notes; 1. Tcase measured at case bottom.

2. The RLOAD and VTT combination used is subject o maximum output current and power restnctlons
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DC CHARACTERISTICS (Notes 1,2)
Te = 0°C 10 70 °C, VCC =475V 10 5.25V, VEE = -5.5V 1o -5.1V, unless otherwiss indicated.

SYMBOL PARAMETER MIN TYP MAX UNITS | TEST CONDITIONS NOTES

VOH Output Voltage High -08 -0.5 -0.3 A

VoL Qutput Voltage Low VIT 19| -17 Vv

IOH Output Current High -70 -60 mA VOH =-0.8V 3
VIH Input Voltage High -1.0 Gnd \'
VIL Input Voltage Low VTT -1.6 \'
Vth Input threshold levél -1.6 13| -1.0 \

IIND Input Current (16G041-HD) 8 20 mA VIN =-1.0Vto-1.6V 4
IINA Input Current (16G041-HA) 0 mA 5
ICC Power Supply Current 30 40 mA

IEE Power Supply Current 210 290 mA

PD Power Dissipation 1.25 1.7 w 6

Notes: 1. These characteristics are applicable from DC ta 300 MHz.

2. Test conditions (unless otherwise indicated): Vth = -1.3V, VTT = -2.0V, RLOAD = 50 to -2.0V.
3. [OH is the available output current at VOH = -0.8V.
4. Input current for DC coupled input. Current is drawn through an internal 50€ termination to VT,

5. No current since input is AC coupled with user provided DC blacking capagitor. Input is internally
terminated to -1.3 V via a 50 termination resistor.

6. At nominal supply voltages and 50% duty cycle. Exclusive of output power {typically15 mW per output).

AC CHARACTERISTICS (Notes 1,2)
Te = 0°C to 70 °C, VCC =4.75V 10 5.25V, VEE = -5,5V t0 -5.1V, unless otherwise indicated.
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SYMBOL PARAMETER MIN | TYP MAX | UNITS TEST CONDITIONS NOTES
fco VCO center freq. 100 625 | MHz 3
fdo Center NRZ input data rate 100 625 | Mbr/s 3
fc Loop capture range 15 MHz {fo=565MHz; 2exp15-1 PRBS 4,5
fom Loop capture range@ 0° & 70°C | +0.1 % of fco } 2exp15 -1 PRBS 45
Alv | VCO drift over temperature -125 | -100 KHz'C .
tacq | Loop acquisition time 250 pus  |fo=565 MHz; 2exp15 -1 PRBS
Afj Clock to Data output RMS jitter 50 75 ps fo=565 MHz; 2exp15 -1 PRBS 4

in lock
n Max. run length of consecutive 23 bits |fo=600 MHz; 2exp23 -1 PRBS;
1s\or Os before loss of lock 50% transition density
D Input data transition density to 0.20 One "1" followed by nine “0s"
maintain lock
tod Clock output falling edge to 400 | 600 | 800 ps |2exp15-1PRBS
data transition output delay
DC Clock output duty cycle 40 60 % 2exp15-1 PRBS
tr,tf | Output rise and fall times 125 | 200 ps
Notes:
1. Input signal level is 600 mVp-p centered at Vith = -1.3V,
2. Rload = 509 to Vit = -2.0V.
3. Factory set frequency.
4. No bit ergor measured during testing time: 1 second; equivalent measurement resolution @ 565 Mb/s is
1.7710 ~BER.
5. Defined with an initial condition of no incoming data.
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INPUT CIRCUIT DESCRIPTION
The 16G041-H is available with either AC (part no. '
16G041-HA) or DC (part no. 16G041-HD) coupled data Package
inputs. [n the 16G041-HA, R1 and R2 form a 50Q thevenin Boundry : R3 ¥4
equivalent to -1.3V input. In the 16G041-HD, these NI Ri
resistors form a 50Q to -2.0V thevenin equivalent. Vth > = Vth
' R4§ c3 Dlydin
Vth is used to set the decision level of the input v R2<| GaAs PLL
comparators, and is therefore biased internally to -1.3V via Vv v§ c
the R3 and R4 thevenin equivalent input. In some Din ,_: Din
applications, it may be useful to adjust the decision N
threshold of the input comparators. This is possible since N
R3 and R4 are chosen to present a >1KQ input resistance, v
allowing the user to over-ride the internally set -1.3V bias via :
an externally applied voltage to the Vth pin.
PIN FUNCTIONS
TOP VIEW (LID SIDE)
VOG =1 vce |
vce 2 ele] |
GND 3 GND
GND 4 GND
GND 5 DIN
GND 8 N/C
CLKOUT 7 NG
N/C 8 VTH
VEE VEE
VEE VEE
DOUT DNC
GND GND
PIN DESCRIPTIONS
DIN Serial Data Input GND Ground
CLKOUT Recovered Clock Output VTH Threshold bias control to the input
comparators
DOUT Recovered Data Output
N/C No Connection
\'/ele} +5V supply
DNC DO NOT CONNECT
VEE -5.2V supply

5-18
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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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