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NRZおよびPAM4コーディングをサポートし、高度なFECツールを備え
800Gまでのテスト能力を持つ電気BERテスター

主な機能
NRZとPAM4をサポート

PRBS 7/9/11/13/15/23/31/13Q/31Q, SSPRQをサポート

高度なFECツール

RS-FEC Scrambled Idle Patternをサポート

チャンネル・シミュレータ

バースト/ランダムエラー挿入

リニア/グレイマッピングをサポート

O-SMPM 接続

BA-4000 Bit Analyzer
800G ビットエラーレート (BER) テスター
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BA-4000は800Gテストに対応
BA-4000はPAM4またはNRZコーディングをサポートする
100G/200G/400G/800G電気BERテスター（4または8チャ
ネル）の世界クラスのシリーズです。

強力でシンプルなユーザーインターフェイス
BA-4000のユーザーインターフェースは、各チャンネルのテスト結果をシンプルかつリアルタイムに表示します。
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BA-4000-8-56-PAM for 800G

BA-4000-4-56-PAM for 400G

BA-4000-8-28-PAM for 400G

BA-4000-4-28-PAM for 200G

BA-4000-8-28-NRZ for 200G

BA-4000-4-28-NRZ for 100G
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FEC シミュレーション
BERテスターは、FECシミュレーション機能を備えています。これにより、強力なバーストエラー解析が可能です。
主な機能は以下の通りです。 :  
	• PRBSのエラーチェックと訂正
	• プリFECとポストFECのBER
	• KP4/KR4および低レイテンシーFECプロトコル
	• FECレーンストライピング機能
	• FECシンボルエラー分布図：コードワード vs シンボルエラー
	• FECマージン自動計算機能

FEC符号化スクランブルド・アイドル
BA-4000はFGC (FEC Generator and Checker)オプションにより、 光トランシーバーやDACなどの新世代800Gオプティクス開発の
一環として、 53GBdのホスト側インターフェースをテストするためのRS-FECスクランブルド・アイドルパターンに対応しています。

800G function flow structure

FGC option
BA-4000-FGC4/8

Codeword Error Ratio

Corrected codeword

Uncorrected codeword

FLR-64oct

FEC margin

Total codewords

FEC encoded scramble idle metrics in the GUI
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PAM4コーディングでは単純なBERテストだけでは不十分です

Burst and random error injection

FEC symbol error distribution plot 

FEC symbol error margin

Channel response simulation
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仕様
BA-4000 x-28-NRZ x-28-PAM x-56-PAM x-56-PAM-FGC

Number of channels 4 (x = 4) 
8 (x = 8)

4 (x = 4) 
8 (x = 8)

4 (x = 4) 
8 (x = 8)

4 (x = 4) 
8 (x = 8)

Modulation NRZ NRZ/PAM4 NRZ/PAM4 NRZ/PAM4

Data rate per lane a 
(GBd)

9.95328, 10, 10.3125, 10.709, 
11.3176, 12.5, 14.025, 
24.33024, 25, 25.78125, 
26.5625, 27.95, 28.05, 28.125

25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9

25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9, 49.765, 
53.125, 57.8

25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9, 49.765, 
51.5625, 53.125, 57.8

Data rate per lane 
(GBd)​ 
under FEC mode

n/a 25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9

25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9

25.78125, 26.5625, 27.95, 
28.05, 28.125, 28.9, 51.5625, 
53.125, 57.8

Data rate per lane 
(GBd)​ 
under FGC mode

n/a n/a n/a
25.78125, 26.5625 (support 
NRZ & PAM4), 51.5625, 53.125 
(support PAM4)

Data rate 
adjustment (ppm) 0 to ±300 0 to ±300 0 to ±300 0 to ±300

PAM4 coding n/a Linear code / Gray code Linear code / Gray code Linear code / Gray code

Pattern supported 
by PPG and ED PRBS 7/9/15/23/31

PRBS 7/9/11/13/15/23/31

PRBS 7Q/9Q/11Q/13Q/ 
15Q/23Q/31Q

Only PPG supports 
PRBS16Q, SSPRQ, and 
user-defined pattern

PRBS 7/9/11/13/15/23/31

PRBS 7Q/9Q/11Q/13Q/ 
15Q/23Q/31Q

Only PPG supports 
PRBS16Q, SSPRQ, and 
user-defined pattern

PRBS 7/9/11/13/15/23/31 

PRBS 7Q/9Q/11Q/13Q/ 
15Q/23Q/31Q 

Only PPG supports PRBS16Q, 
SSPRQ, and user-defined 
pattern 

Scrambled Idle at FGC mode 
(with option FGCx)

Pattern supported by 
PPG and ED​ 
under FEC mode

n/a
PRBS 7/9/11/15/23/31​
PRBS 7Q/9Q/11Q/15Q/ 
23Q/31Q

PRBS 7/9/11/15/23/31​
PRBS 7Q/9Q/11Q/15Q/ 
23Q/31Q

PRBS 7/9/11/15/23/31​ 
PRBS 7Q/9Q/11Q/15Q/ 
23Q/31Q

Maximum 
amplitude (mVppd)

800 b, c (typical) 800 c, e (typical) 800 f (typical) 800 f (typical)

Rise time/fall time  
(20% to 80%) (ps) 15/15 c (typical) 11/11 c (typical) 9.5/9.5 e (53.125G) 

10/10 e (25.78125G)
9.5/9.5 e (53.125G) 
10/10 e (25.78125G)

PAM4 eye width 
(zero hit) (ps) n/a 23 d (typical) 5.5 f (53.125G) 

23 f (26.5625G)
5.5 f (53.125G) 
23 f (26.5625G)

Jitter RMS (fs) 750 c (typical) 450 c (typical) 400 c (53.125G) 
450 c (25.78125G)

400 c (53.125G) 
450c (25.78125G)

Sensitivity h (mVppd) 100 (NRZ 25.78125G) 200 (PAM4 26.5625G) 
150 (NRZ 25.78125G)

200 h (PAM4 53.125G) 
200 (PAM4 26.5625G) 
150 (NRZ 25.78125G)

200 i (PAM4 53.125G) 
200 (PAM4 26.5625G) 
150 (NRZ 25.78125G)

CTLE (dB) 0 to 7 0 to 8 n/a n/a

Clock output 
amplitude (mVppd)

300 400 400 400

Clock ratio /8, /16  
(Clock frequency / Symbol rate)

/2, /4, /8, /16, /32, /64  
(Clock frequency / 
Symbol rate)

/2, /4, /8, /16, /32, /64  
(Clock frequency / 
Symbol rate)

/2, /4, /8, /16, /32, /64 
(Clock frequency / Symbol rate)

Connector type O-SMPM connector  
(up to 67 GHz bandwidth)

O-SMPM connector  
(up to 67 GHz bandwidth)

O-SMPM connector  
(up to 67 GHz bandwidth)

O-SMPM connector  
(up to 67 GHz bandwidth)

a.	 Fixed rate.

b.	 Amplitude step is 200 mVppd

c.	 NRZ 25.78125 GBd signal measured by 50 GHz bandwidth scope with 40 GHz 2.92 mm,  
15 cm RF cable.

d.	 PAM4 26.5625 GBd signal measured by 50 GHz bandwidth scope with 40 GHz 2.92 mm,  
15 cm RF cable.

e.	 NRZ 53.125 GBd signal measured by 50 GHz bandwidth scope with 50 GHz 2.4 mm,  
15 cm RF cable. Post-cursor is –2%.

f.	 PAM4 53.125 GBd signal measured by 50 GHz bandwidth scope with 50 GHz 2.4 mm,  
15 cm RF cable. Post-cursor is –2%.

g.	 Measured by direct loopback from PPG to ED with 40 GHz O-SMPM, 20 cm RF cable.

h.	 BER ≤ 10–10

i.	 BER ≤ 10–9

All specifications are typical, at 23 °C ± 2 °C unless otherwise specified.
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EXFO headquarters          T +1 418 683-0211    Toll-free +1 800 663-3936 (USA and Canada)

EXFO serves over 2000 customers in more than 100 countries. To find your local office contact details, please go to www.EXFO.com/contact.

For the most recent patent marking information, please visit www.EXFO.com/patent. EXFO is certified ISO 9001 and attests to the quality of these products. EXFO has made every effort to ensure that 
the information contained in this specification sheet is accurate. However, we accept no responsibility for any errors or omissions, and we reserve the right to modify design, characteristics and products 
at any time without obligation. Units of measurement in this document conform to SI standards and practices. In addition, all of EXFO’s manufactured products are compliant with the European Union’s 
WEEE directive. For more information, please visit www.EXFO.com/recycle. Contact EXFO for prices and availability or to obtain the phone number of your local EXFO distributor. 

For the most recent version of this spec sheet, please go to www.EXFO.com/specs.

In case of discrepancy, the web version takes precedence over any printed literature.

オーダーリング情報

Models
4-28-NRZ = 4x28 GBd NRZ BERT with O-SMPM connector
8-28-NRZ = 8x28 GBd NRZ BERT with O-SMPM connector
4-28-PAM = 4x28 GBd NRZ/PAM4 BERT with O-SMPM connector
8-28-PAM = 8x28 GBd NRZ/PAM4 BERT with O-SMPM connector
4-56-PAM = 4x56 GBd NRZ/PAM4 BERT with O-SMPM connector
8-56-PAM = 8x56 GBd NRZ/PAM4 BERT with O-SMPM connector

Options
FEC4 = 26G PAM4 FEC simulator software 4CH a

FEC8 = 26G PAM4 FEC simulator software 8CH b

FGC4 = FEC pattern generator and checker 4CH c 
FGC8 = FEC pattern generator and checker 8CH d
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a.	 Available for BA-4000-4-28-PAM and BA-4000-4-56-PAM.

b.	 Available for BA-4000-8-28-PAM and BA-4000-8-56-PAM.

c.	 Available for BA-4000-4-56-PAM. Must be ordered with FEC4 software option.

d.	 Available for BA-4000-8-56-PAM. Must be ordered with FEC8 software option.

Exemple: BA-4000-8-56-PAM-FGC8-FEC8

BA-4000 FEC4 FEC8 FGC4 FGC8
4-28-NRZ

8-28-NRZ

4-28-PAM

8-28-PAM

4-56-PAM

8-56-PAM

選択可能なオプション

a.	 Operate with supply voltage fluctuations up to ±10 % of the nominal voltage.

一般的な仕様
Size (H x W x D) 103 mm x 442 mm x 300 mm (4.1 in x 17.4 in x 11.8 in)

Weight ≤ 10 kg (22 lb)

Temperature	 Operating 
	 Storage

5 °C to 40 °C (41 °F to 104 °F) 
–20 °C to 70 °C (–4 °F to 158 °F)

Relative humidity 20% to 80%

Power a
100/120 Vac (50/60/400 Hz) 
220/240 Vac (50/60 Hz) 
60 W typical/80 W max.


