PRL-177A-200, TTL SQUARE WAVE GENERATOR with
20 COMPLEMENTARY OUTPUTS

APPLICATIONS
¢ System Clock Simulation
¢ Split-Cycle Timing
¢ Low Jitter TTL Clock Sources
¢ Large Signal Amplifier Response Testing
¢ Filter Testing
¢ Two-Phase Clock Simulation
* Square Wave and Sine Wave Generation
* Essential Lab Tool for Working with TTL Circuits

FEATURES
*  Vptypically =5 Vinto 1 MQ or 2.5 V into 50 Q
* 750 ps output tg/tr typical
* 2@ complementary TTL square wave outputs
* @1 output variable from < 12.5 MHz to > 200 MHz,
* (2 output variable from < 6.25 MHz to > 100 MHz
* 50 Q back-terminated outputs suitable for driving long lines without load terminations for fo <70 MHz
¢ Frequency jitter < 20 ps, and short term Af < 0.1% and < 0.05% when controlled by an external precision DC source
¢ Four DC-coupled outputs with SMA Connectors
¢ BNC input connector for external voltage tuning
¢ Ready-to-Use 1.3 x 2.9 x 5.1-in. module includes a 8.5 V/+1.4 A, 17 V/150 mA AC/DC Adapter

DESCRIPTION

The PRL-177A-200 is a 200 MHz, 2@, TTL square wave generator with two pairs of complementary 50 Q back-terminated
outputs. The internal VCO clock frequency fo is continuously variable over one octave, from less than 100 MHz to greater than
200 MHz, controlled by a 10-turn pot. The VCO frequency can also be controlled over the same range using an external 0-16 V
voltage source. The buffered VCO output fo is connected to two independent 2-bit dividers for generating the 2¢) outputs. Q1

divides fo by 1, 2, 4 or 8, and provides output frequencies from less than 12.5 MHz to greater than 200 MHz. 2 divides fo by 2,
4, 8 or 16, and provides output frequencies from less than 6.25 MHz to greater than 100 MHz. Except for the fo/1 outputs from

¢1 (DO = D1 = 00), all outputs are nearly perfect square waves, as they are derived from outputs of binary dividers. The duty
cycle of the fo/1 output is typically better than 55%/45%.

The PRL-177A-200 is a Mini Modular Instrument (MMI) designed for everyday lab use. It is also a stable, low-jitter frequency
source, covering the frequency range from less than 6.25 MHz to greater than 200 MHz. Its outputs (5 V/open circuit or

2.5 V/50 Q) are ideally suited for testing CMOS/TTL circuits, amplifiers, discrete semiconductor devices, filters and other
passive components, etc. The two sets of independent, complementary outputs are useful for split-cycle timing applications,
sequential address simulation and for scope triggering or frequency monitoring using a counter. The PRL-177A-200 can also
generate sine waves when used with a 7-pole low-pass Chebyshev filter built from a PRL Signal Conditioning Kit. The output
waveforms are shown in Figs. 6 and 7, where a 10 MHz and 5.2 MHz square waves are converted into sine waves (2.4 Vp_p)
using the same filter. More information and links to filter calculators are available on our web site.

With its clean, sub-ns rise-time and precision 50 Q back-terminated outputs, the PRL-177A-200 is also an ideal TDR signal
generator when used with the PRL-812-TDR passive splitter. This type of simple TDR generator is very affordable, and is well
suited for testing cable impedance and for measuring biased input terminations that cannot be measured using a DVM. It can also
replace expensive and cumbersome pulse generators, occupying less than 20 square inches of bench space, in applications where
simple clock signals are needed. With the addition of a DC block, the PRL-177A-200 outputs can be converted into a £1.25 V
bipolar output for testing amplifiers.

The PRL-177A-200 is housed in a 1.3 x 2.9 x 5.1-in. extruded aluminum enclosure and is supplied with a £8.5 V, +17 V AC/DC
Adapter.
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*SPECIFICATIONS: PRL-177A-200 (0° C < Ta = 35°C)

Unless otherwise specified, tests performed with all outputs terminated into 50 Q.

SYMBOL PARAMETER Min Typ Max UNIT | Comments

Ipci DC Input Current, +8.5 V* +320 +335 mA
Ipc2 DC Input Current, -8.5 V* -410 -430 mA
Ipcs DC Input Current +17 V* 30 35 mA
Vb1 External DC Input Voltage 1 +7.5 +8.5 +12 v
Vb2 External DC Input Voltage 2 -12.0 -8.5 -7.5 v
VD3 External DC Input Voltage 3 +19.0 +20.0 +22.0 v
Vac AC Adapter Input Voltage 103 115 127 v
VOHI Olltpllt Hi Level f<25 MHz 5 \ RL =1MQ
Vom Output Hi Level 6.25 MHz < <200 MHz 2.4 2.5 \Y R.=50Q
VOLI Olltpllt Lo Level <25 MHz -0.2 0 0.2 A\ RL =1MQ
VoL Output Lo Level 6.25 MHz < <200 MHz -0.15 0 0.15 \Y R.=50Q
tr/tg Rise/Fall Times (10%-90%), all outputs 750 850 ps @ 100 MHz
DC1 Q1 Duty Cycle @ 100 MHz 55 60 % D0=D1=00
DC2 Duty Cycle, All Outputs, (DO # 0 || D1 # 00) 50 % All settings
VCO fy1ax Internal VCO maximum frequency 200 214 MHz | DO=DI =00
VCO fyy Internal VCO minimum frequency 100 86 MHz | DO=DI =00
fMAX(pl ¢1 Output maximum frequency 200 214 MHz | DO=DI =00
fMIN (pl (p] Output minimum frequency 1250 1075 MHz DO =D1=11
fMAx(pz ¢2 Output maximum frequency 100 107 MHz | D2=D3 =00
fMIN (p2 (pz Output minimum frequency 6250 5375 MHz D2 = D3 =11
tSKEW3 Skew <> Q1 and Q2 <200 <300 ps f=100 MHz
Af 1 Hr. Frequency Stability, 23 °C < T, <25°C <0.1 % 1 hr warm up
JPPKPK Period Jitter peak to peak 20 40 ps

Enclosure Size 13x29x5.1 in.

Weight 8 Oz
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All Outputs > 2.4 V Into 50 Q
All Outputs > 5V Into 1 MQ

For Optimum Performance
Terminate All Outputs Into 50 Q

500 Q,

Fig. 1: PRL-177A-200 Functional Block Diagram
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*These are the specified, fully loaded,
unregulated output voltages from the
PRL-760B or PRL-760C AC adapters.
For non-fully loaded conditions, these
voltages may be £10 V and +20 V.
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PRL-177A-200 Output Waveforms
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Fig. 2: All outputs @ 25 MHz Fig. 3: All Outputs @ 50 MHz
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Fig. 4: All outputs @ 100 MHz Fig. 5: Q1/ Q1 @ 215 MHz, Q2/ Q2 @ 107.5 MHz

File Edit View Setup Utiities Applications Help [Triggered [ Tekwonix | X[ File Edit View Setup Utiities Applications Help [Triggered [ Tekwonix | X[

S| A |w|ni| o -AchudEISample =] Tiig|Exemal Direct ] [57.00mv BFS] £| ﬂlﬁl S| A |w|ni| o -AchudEISample =] Tiig|Exemal Direct ] [57.00mv BFS] £| ﬂl EI
Puse ¥[Timing > | || e | | | | e [ | | = ;]x/\lm_;.has Puse ¥[Timing > | || e | | | | e [ | | = ;]x/\lm_;.h!:

Wo T e Wo T e
C1840.0m¥iclv C1840.0m¥iclv
Feh [ ‘ ‘ ] ez raoomyiiv Fo . " T [ ez renomviv
L ‘ ‘ i Measurement | L ‘ i Measurement |
Rise C1 A\, Rise C1 A\,
F J . 9429998ps F ] 1.290715ns
‘ Fal C1 S\, Fal C1 S\,
| | L ‘ _ 7s4.9784ps ‘ ‘ 1616811ns
BpE b - : 18Freq 1 A\, Cipr-et ! 1 8Freq C1 A,
_ 1067710MHz 5.133664MHz
L Jdmrk c1 A, E ] dpkpk c1 A
2556186V 2572018V
[ 1 BRise c2 A [ - p 1 BRise c2 A
- o L 2l | L e
Fal C2 Jf\, Fal C2 Jf\,
10 2r739mns | 1 57.34745ns
WDy 1 A, WDy 1 A,
L ] 50.12649% L 1 50.10115%
IPkPk c2 J\, IPkPk c2 7\,
2’;’, co- D ] 2385693V 2’;’, e ) ] 2802489V
808.1mY | ; ; ; i ; ; ; 20.00ns/tiv’ 808.1mY | ; ; ; i ; ; ; 50.00ns/tiv
Icz - |790.nmv.|-2.3nnmh Main Q| Q| |20.uuuuns |7B.uuunsm| 1:53 PM 10/6/2011 Icz - |790.nmv.|-2.3nnmh Main Q| Q| |5n.uuuuns |s4.uuunsm| 1:51 PM 10/6/2011
Fig. 6: 10 MHz Square wave to Sine wave conversion Fig. 7: The same filter is usable down to 5.14 MHz
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TDR Wave Forms obtained using the PRL-177A-200 and the PRL-812-TDR Splitter. More information regarding the
PRL-177A-200/PRL-812-TDR set up will be available from the web site (see An Affordable TDR Generator app note).
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Fig. 8: TDR output waveform with an open line termination

Fig. 9: TDR output waveform with a high quality,
wideband 50 Q termination
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Fig. 10: TDR output waveform with 50 Q termination
having a small // capacitive component

Fig. 11: TDR output waveform with an open ended 6 dB
attenuator (83.3 Q)
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Fig. 12: The incident wave, C2, shows a rise time of 776 ps

Fig. 13: The reflected wave, C2, shows a rise time of 809 ps
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