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1 Outline 
This guide explains how to use the MU195020A-040, -041 Variable ISI options to generate waveforms with emulated ISI 

loss, as well as signals with channel emulation based on the S-parameter, and loss-compensated signals. 

These options use the maximum 10Tap Emphasis function (MU195020A-011, -021 options) to generate signals emulating 

I/O channel loss for various high-speed devices and PC boards. This enables easy channel-loss dependent high-speed 

device performance tests without needing to prototype multi-channel boards, helping play a key role in shortening 

development times. 

 

[Target Applications] 

100GbE backplanes and cables, CEI-28G/25G, High-speed Interconnect 

 

Table 1-1 Main Functions 

Function Name Option Outline 

10 Tap Emphasis 011/021 The MU195020A 10Tap Emphasis option generates signals emulating 

high-speed signals and channels of various devices. Adding this Variable ISI 

Opt-040, -041 supports the following functions. 

ISI 040/041 Setting the Nyquist frequency and loss supports generation of a signal with 

emulated loss for output from the PPG Data output connector. 

Channel Emulator This function generates a signal emulating the S-parameter insertion loss for 

output from the PPG Data output connector. 

In addition, it also supports generation of a signal compensated for insertion 

loss. 

 
Step (1) Emphasis Manual Setting, (2) Channel Emulator, and (3) ISI setting use the 10Tap Emphasis hardware.  The (1), (2), 

and (3) settings can be combined. Refer to the Appendix for the setting range. 

 
Fig. 1-1 Emphasis Function Setting Screens  
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2 About ISI Function 

 Function Outline 2.1.
This function adds the ISI loss at the [ISI] tab of the MU195020A 21G/32G bit/s SI PPG [Emphasis] tab to the PPG Data 

output. 

Controlling the ISI using a combination of the reference board J1758A and Emphasis settings not only prevents impedance 

mismatching but also enables evaluation approximating signals used by an actual ISI board. 

 

Fig. 2.1-1 ISI Setting Screen 

 

It is used as follows by selecting the [Board Type] setting. 

When J1758A Selected: 

Outputs signal corresponding to ISI setting in combination with J1758A ISI Board (8 dB@14 GHz 

transmission path board) 

When “Not Specified” Selected: 

Adds set loss to loss of externally connected Compliance ISI board 

*Although this can be used without connecting an external board, the signal waveform shape may 

be stepped as a function for controlling the signal in 1-bit units for using Emphasis. 

 

 
     Fig. 2.1-2 Outline of Variable ISI Function 
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Fig. 2.1-3 Typical J1758A Performance and External Appearance (Reference) 

 

 Preparing for Use 2.2.
・Required Equipment (With J1758A Connected and Using Control Signal with Added ISI) 

Table 2.2-1 Required Equipment List 

Model Name Option and Remarks Qty Check 

MP1900A Signal Quality Analyzer-R  1  

MU181000B 12.5 GHz 4 Port Synthesizer - 1  

MU195020A 21G/32 Gbit/s SI PPG 1 ch: 010, 011, 040 

2 ch: 020, 021, 041 

1  

J1624A Coaxial cable 0.3 m ・MU181000B to MU181500B, 

(Standard cable of MU181000B) 

・MU181500B to MU195020A 

(Standard cable of MU181500B) 

2  

J1758A ISI Board  1  

J1728A Coaxial Electrical Length Standard 

Cable (0.4 m, K-connector) 

・MU195020A to J1758A 

・J1758A to DUT or Scope 
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・Connections 

Fig. 2.2-1 ISI Addition Connection Cable 
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 How To Use 2.3.
1. Connect the MU195020A PPG Data Output connector and J1758A with the J1728A cable as 

described in section 2.2 and input the signal to the oscilloscope to perform signal calibration. 

2. Set the operation bit rate and output amplitude at the MU195020A setting screen. 

Fig. 2.3-1 ISI Setting Screen 

 

3. Set [ISI] to On at the [Emphasis] tab of the MU195020A setting screen. 

4. Select [J1758A] at [Board Type]. 

5. When adding ISI using the loss value specified by the CEI-25G LR, CEI-28G SR, MR, and VSR 

standards, select the relevant standard at [Standard Channel]. (NF Insertion Loss and 1/2 NF 

Insertion Loss are set automatically.) 

When testing using other bit rates and standards, select USER. 

6. Observe the waveform with the oscilloscope and change the automatically set NF Insertion Loss 

and 1/2 NF Insertion Loss values to change the loss.  

7. Confirm the oscilloscope waveform (requires oscilloscope CTLE control matching standard) and set 

[Manual Setting] at the [Emphasis] tab to On. The Emphasis corresponding to the loss waveform 

set at ISI is synthesized. Adjust the Emphasis setting to obtain the required Eye Height and Eye 

Width. 

 

Fig. 2.3-2 Emphasis Manual Setting Screen 

8. Connect the corrected signal to the DUT and perform the stress test. 
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[Example of output waveform at 14 dB (NF) setting for 28 Gbit/s with ISI function and using J1758A]  

 

Fig. 2.3-3 Reference ISI Output Waveform 

 

 

Fig. 2.3-4 Example of Adding Same 14 dB Loss to PPG (ISI Off) Waveform with Oscilloscope Simulation 

 

3 About Channel Emulator Function 

 Function Outline 3.1.
This function sets the loss to add to the PPG Data output based on the S-parameter data at [Channel Emulator] of the 

MU195020A 21G/32G bit/s SI PPG [Emphasis] tab. Additionally, it can also generate a loss-compensated signal. 

As a result, it can be used to evaluate the effect of known component and boards at DUT evaluation. 

When setting each of the previous ISI and Channel Emulator items individually, setting On enables setting from the 

Emphasis Manual Setting Screen in the normalized state (function added by MU195020A-040/041). 

When loading S-parameter data at the Channel Emulator setting screen, clicking [Transfer] enables either compensation for 

S-parameter loss or setting the Added Emphasis setting to Manual Setting. In this case, it is possible to perform Added 

Emphasis adjustment from the Transfer state without normalizing. The Transfer function does not require the 

MU195020A-040/041 option. 

 

Fig. 3.1-1 Channel Emulator Setting Tab 
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It is used as follows by selecting the [Response] setting. 

When “Normal” Selected: 

Generates signal with emulated S-parameter S21 or SDD21 

When “Inverse” Selected: 

Generates S-parameter S21 or SDD21 compensated signal 

 

   Fig. 3.1-2 Outline of Channel Emulator Function 

 

 Preparing for Use 3.2.
・Required Equipment 

 Refer to section 2.2. 

 

・Setup 

Fig. 3.2-1 Channel Emulator Connection Example 

 

 How to Use 3.3.
1. The S-parameter data are provided for the channels and parts in the effect verification described in 

section 3.2. 

2. Set the operation bit rate and output amplitude at the MU195020A setting screen. 

3. Input the PPG output directly to the oscilloscope. 

4. Set [Channel Emulator] at the [Emphasis] tab of the MU195020A setting screen to On. 

5. Select either Normal or Inverse at the [Response] setting. 

6. Load the provided S-parameter files (step 1) by clicking [Open] at DUT S-parameter. 

DUT 

f 
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Fig. 3.3-1 Channel Emulator Setting Screen 

 

7. Confirm the oscilloscope waveform (requires oscilloscope CTLE control matching standard) and set 

[Manual Setting] at the [Emphasis] tab to On. Adjust the Emphasis setting to obtain the required 

Eye Height and Eye Width. 

(Refer to section 4 Setting Emphasis.) 

8. Input the confirmed signal to the DUT and perform the evaluation. 

9. Click [Clear] of [DUT S-parameter] and repeat steps 6 through 8 to load the data and perform 

measurement to perform comparison verification of effects due to different performance without 

actually connecting multiple channels/parts. 
 

4 Reference Example 
The following explains an example of compensating for loss of 6 dB at 8 GHz using Channel Emulator. 

Fig. 4-1 6 dB at 8 GHz S21 Data 

 

1. Connect the PPG to the channel/parts and connect the output of the channel/parts to the  oscilloscope. 
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J1728A 40 cm Cable 

(x4) 

MU195020A 21G/32G bit/s SI PPG 
(10 Tap Emphasis, Variable ISI option) 
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with Known 
S-parameter 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4-2 Equipment Setup 

 
2. Set the operation bit rate and output amplitude at the MU195020A setting screen. 

3. Set [Channel Emulator] at the [Emphasis]tab of the MU195020A setting screen to Off.  

4. Select Inverse at the [Response] setting field. 

5. Load the provided S-parameter file by clicking [Open] of [DUT S-parameter]. 

6. Check the waveform with the oscilloscope; there is no Emphasis compensation at this time. 

Fig. 4-3 Waveform A including ISI due to PCB frequency-dependent loss 

 

7. Click [Transfer] to switch the screen to the [Manual Setting] tab and perform the Emphasis-Coefficient setting for 

loss calibration according to the loaded S-parameter.  

8. With [Manual Setting] set to ON, the Emphasis set at step 7 is applied to the PPG output data.  

 

Fig. 4-4 Waveform including ISI due to PCB frequency-dependent loss 
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9. Check the oscilloscope waveform. The frequency characteristics have been corrected by the Emphasis; confirm 

that the EYE opening has been widened. 

*Equalization does not always minimize jitter and distortion because the EYE waveform corrected for 

frequency dependent loss using the inverse of the loaded S-parameter is calculated from the Emphasis 

settings for 1-bit time units based on the loss data for the Nyquist or lower frequencies. 

Fig. 4-5 Waveform B: EYE waveform after correction for frequency-dependent loss  

using inverse of loaded S-parameter 

 
10. The waveform can be fine-adjusted by changing the coefficient setting. For example, Coefficient C-1 and C1 

are equivalent to Pre-Cursor1 and Post-Cursor1, and waveform changes resulting from changing these 

variables can be confirmed. 
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10Tap Emphasis
When Option x11 or Option x21 is added.

Emphasis Tap 10 (6 post-cursor, 3 pre-cursor)
Cursor Setting Range –20 to +20 dB, 0.1 dB step*1

Accuracy ±1 dB (typ.)*2

Emphasis Peak Voltage Setting Range 0.1 Vp-p to 1.5 Vp-p (Single-end)
Transition Time from Idle State ≤8 ns*3

*1: Post-Cursol: 20log10 (
Va

Vb
), Pre-Cursol:  20log10 (

Vc

Vb
)

*2: Defined for the preset of 8 Gbit/s, 16 Gbit/s, and 25 Gbit/s for PCIe 3 and PCIe 4 respectively.
*3: Maximum time to transition to valid diff signaling after leaving Electrical Idle

Channel Emulator*4 Normal: �Outputs signal emulating transmission channel equivalent to read S-parameter at PPG Data Output
Inverse: �Outputs signal with set De-Emphasis for compensating for transmission channel loss 

 equivalent to read S-parameter at PPG Data Output
Response Normal, Inverse
S-Parameter file S2P File (extension *.s2p),

S4P File (Input ports 1 and 3; Output ports 3 and 4, extension *.s4p)

*4: �The following graph indicates the maximum transmission channel loss that can be compensated for using the Channel Emulator function without 
 causing a decrease in Amplitude.
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Variable ISI
With either Option x40 or Option x41

Variable ISI Sets ISI-generated channel loss and outputs this emulated waveform at PPG output Data signal
(Output waveform amplitude standardized as set amplitude)
Use either in combination with ISI Board J1758A (select J1758A) or in combination with external channel 
board (select Not Specified)

Frequency Setting Can set Insertion Loss at Nyquist or 1/2 Nyquist frequency
Insertion Loss Setting 1.5 to 25 dB 0.01 dB step @Nyquist Frequency

0 to 25 dB 0.01 dB step @1/2Nyquist Frequency
Insertion Loss Accuracy* ±1 dB nominal (design guarantee) at Nyquist frequency, 10 dB, with 1,0 pattern repetition

±1 dB nominal (design guarantee) at 1/2 Nyquist frequency 5 dB, with 1, 1, 0, 0 pattern repetition
Bit rates of 16 Gbit/s, 25 Gbit/s (Option 01 installed), Eye Amplitude of 1.0 Vp-p, each spectrum

Channel Emulator On/Off Used in combination with Variable ISI and 10Tap Emphasis

*: �The Insertion Loss Accuracy is shown by the following graph of the frequency characteristics when 25 dB and 12.5 dB is set at the Nyquist
 frequency and 1/2 Nyquist frequency, respectively. (ISI Nominal Data)

Normalized Frequency

In
se

rt
io

n 
lo

ss
 (d

B)

Appendix (MU195020A-011/021, 040/041 Main Standards (Specifications):  Refer to MP1900A data sheet.)
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