AS TEE MODEL 12000 165 MHz
PuULSE/PATTERN GENERATOR

PRODUCT SPECIFICATION

Features:
e 1mHzto 165MHz Repetition Rate

e Full Pulse and Pattern Generator
Capabilities

e Independently Programmable
Risetime and Falltime (2.5ns to 200ms) Model 12000 165MHz

e Programmable Amplitude Pulse/Pattern Generator

0 100mV to 10V Output (50Q into 50Q2)

o 200mV to 20V Output (1kQ into 50Q)
e Programmable Patterns

e Up to 40Vp, Output with Channel Add o User Defined
Feature (sums outputs of 2 channel unit) o PRBS
e Programmable Offset ' e Option for 1 or 2 Output Channels
0 -10V to +10V Output (50Q into 50Q2) .
0 -20V to +20V Output (1kQ into 5002) e Option for Front or Rear Outputs

The Model 12000 is a highly flexible, programmable pulse and pattern generator. This generator may be set to
one of four available modes, Pulse, Pattern, Burst, and External Width.

e Pulse Mode delivers a single pulse per trigger event to the outputs. The pulse is programmable in delay
and duration.

e Burst Mode results in a ‘burst’ of n pulses per trigger event, with pulses configured similarly to single
pulses in Pulse Mode.

e Pattern Mode delivers a programmable pattern (PRBS or user defined) per trigger event to the outputs.
The pattern may be presented in either NRZ or RZ formats. In NRZ mode, the crossing point is
programmable. In RZ mode the duration (duty cycle) of the pattern pulse is programmable.

e External Width Mode makes the pulse level follow the edges of the Ext In input. A rising edge causes
the output to go high, while a falling edge causes the output to go low (similar to a limiting amp function).

Figure 1. Pulse Output at 20MHz Repetition Rate, Figure 2. Pulse Output with Programmed Risetimes of
2ns Rise/Falltime, 20ns Pulse Width, and 10V, 20ns, 40ns, 70ns, 100ns, 140ns, and 200ns at 10V,
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Output Signal Characteristics

PRODUCT SPECIFICATION

MODEL 12000 165MHz PULSE/PATTERN GENERATOR

Parameter

Specification

Notes

Pulse Amplitude

May be set in voltage or current units

100mV to +10V (50Q into 50Q)

Within level window. Source impedance is

Range 200mV to +20V (1kQ into 50Q) selectable (either 50Q or 1kQ)
Resolution 10mVv Into 50Q load
Accuracy +(0.5% Amplitude + 30 mV) 50Q into 50Q

Level Window

May be set in voltage or current units

-10V to +10V (50Q into 500Q)

Range -20V to +20V (1kQ into 50Q)
Resolution 10mVv Into 50Q load
Offset May be set in voltage or current units
-9.95V to +9.95V (50Q into 50Q - .
Range -19.9V to +19.9V Ele into 5003 Within level window
Resolution 10mVv Into 50Q load
Accuracy + 100 mV 50Q into 50Q
Pulse Width
. Measured at 50% level. Specified at
Range 3.02ns to (period — 3.02ns) fastest rise/falltime and amF::)Iitudes <5Vpp.
Resolution 3.5 digits (20ps best case)
Accuracy +0.5% + 250ps typ with self-cal
+3% + 250ps without self-cal
Jitter, RMS 0.01% + 15ps ';)’L?;Iéngdp;lgse edge relative to leading
Delay '(Ij'glt:)I/.deIay equals delay setting plus fixed
Range 0 to (period — 3.02ns) cIjl?eeléla;t)ive to 0 delay setting (excludes fixed
Resolution 3.5 digits (20ps best case)
Accuracy +0.5% + 0.5ns typ with self-cal
+3% + 0.5ns without self-cal
Fixed Delay 22ns Nominal
Jitter, RMS 0.01% + 15ps
Rise/Falltime
Range 2.5ns to 200ms
Resolution 3 digits (100ps best case)
Accuracy +10% * 200ps

Minimum Rise/Falltime
(10%/90%)

2.5ns maximum at 10V,
2.3ns typical at 5V,
2.1ns typical at 2 Vi,

50Q into 50Q, at 25°C. Higher for 1kQ
source impedance.

Ranges

2ns - 20ns, 10ns - 200ns,

100ns — 2us, 1us — 20us,
10us — 200us, 100us — 2ms,
Ims — 20ms, 10ms — 200ms

Risetimes and falltimes are independently
programmable and must be within the
same range for a given channel.

Overshoot/Pre-shoot/Ringing

+5% + 20mV

+1% at 10V, typical
+2% at 5V, typical

Source Impedance

50Q or 1 kQ (selectable)

+1% typical

Short Circuit Current

+400mA

+800 mA in channel add mode

PICOSECOND PULSE LABS, P.O. Box 44, BOULDER, CO 80306, USA, TEL: 1.303.443.1249, FAX: 1.303.447.2236

PAGE 2 OF 6

WWW.PICOSECOND.COM

SPEC-4040138 REVISION 1, SEPTEMBER 2008




Clock Characteristics

PRODUCT SPECIFICATION

MODEL 12000 165MHz PULSE/PATTERN GENERATOR

Parameter Specification Notes
Frequency Range 1mHz to 165MHz Range reduced for 1kQ source
impedance
Period
Range 6.06ns to 1000s
PLL: £0.01%
Accuracy VCO: £0.5% typical with self-cal
+3% without self-calibration
Resolution PLL: 4 digit_s, 1 ps best case
VCO: 3.5 digits, 10 ps best case
Jitter, RMS VCO: 0.015% + 20ps Leading pulse edge to leading pulse edge

PLL: 0.001% + 15ps

Pattern and Burst Mode Characteristics

Parameter Specification Notes
Pattern Mode
Per channel, pattern for each channel
Memory Depth 2 - 16384 bits is independent. Both channels must
be same length.
Pattern Length Resolution 1 bit
PRBS Length 2" with n = 5-14
Data Formats NRZ, RZ
Burst Mode
Burst Count 2 — 65,536 Number of pulses in burst

Figure 3. Pulse Output with Programmed Falltimes of
20ns, 40ns, 70ns, 100ns, and 140ns at 10V,

Figure 4. Pulse Output with Programmed Pulse
Widths of 50ns, 100ns, 150ns, 200ns, and 250ns
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PRODUCT SPECIFICATION

MODEL 12000 165MHz PULSE/PATTERN GENERATOR

Figure 5. Pulse Output with Programmed Pulse Figure 6. Burst Pulse Output with 20ns Pulse Width,
Amplitudes of 2V, 4Vpp, 6Vpp, 8Vpp, and 10V, 40ns Pulse Period, 500ps Burst Period, and 10V,
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