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1. Yike
1-32Gbps 1-Lane Two Differential Channel, 2:1 Mux/1:2 De-Mux
2. HEk

TDS4A212MX, TDS4B212MX/& it 72250 % ¥ & i (Mux)/ 2 3% 55 i #5(De-

Mux), FHEFEISETRA1~32Gbps, AIHTFPCIe® 5.0, CXL 2.0, USB4® Version 2.0, Thunderbolt™ 4, DisplayPort™
2.0% mH BARHZE S BE N,

TDS4B212MX % et N S M ERSIHEE. I TE™E ; TDS4A212MX R FE T HAAM &5 RS,
AR ol AN 1 (Ant+,  An-)5-B¥i 1(Bn+, Bn-)8CHi I1(Cn+, Cn-)H AT 1 EHE,

Al R IR (SEL) G- H F BB I F(OE)HAA & KR TE,

YHHFEREOE) NS EFEN, SEFMATR, FARTIESERE, MfiHEICEFERR,
TAEREEEEAN-40°CE105°C, AT LA AR,

3. KR
(1) TAFEBREBEVCC=1.6~3.6V
(2)  TAEIRETEE:Topr = -40~105°C
(3) RWEFEERAR  fHREALUAY (MR E):Tope = 60 pA
2 AR (B K B):ISTB = 10 pA

(4) -3dBHEE(ZE5y) BW(DifH(HLEE) : TDS4B212MX = 27.5 GHz
TDS4A212MX = 26.2 GHz

(5) =S ARFE DDILLAE) : TDS4B212MX =-1.3 dB @ f= 16 GHz
TDS4A212MX =-1.4 dB @ f= 16 GHz

6) =5y EHRFEDDRL(ILELE) : TDS4B212MX =-16 dB @ f= 16 GHz
TDS4A212MX =-18 dB @ f= 16 GHz

(7) =5y Wi B DDOIRR (HLFUE) : TDS4B212MX =-14 dB @ f= 16 GHz
TDS4A212MX =-11 dB @ f= 16 GHz

(8) %/ HILDDXTULEE) : TDS4B212MX = -36 dB @ f= 16 GHz

TDS4A212MX =-30 dB @ f= 16 GHz
(9) %% XQFN16

4. RN
-PCle 5.0/4.0 -Thunderbolt 4/3
-CXL 2.0/1.0 -DisplayPort 2.0/1.4
-USB4 Version 2.0, Gen3/Gen2 ‘USB 3.2 Gen 2/Gen 1
-SAS 3.0

- PCIe®;&PCI-SIGH PSR °

- USB4®;Z2USB Implementers Forum 1R -

- Thunderbolt™ & Intel CorporationB He- /A &) A PR

- DisplayPort™j& Video Electronics Standards Association (VESA®)7E 3 [F & HAth [F F BRI ER -
- HMATILFR, R4 ER. RBBMEDUEESSZASMEABITERNEMR -

PR B TN
2024-05
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6. MmiriR

TDS4A212MX TDS4B212MX
Part No. Part No.

4 A2 1 2 < (or abbreviation code) 4 B 2 1 2 < (or abbreviation code)

L i< LotCode L i< LotCode

@) @)

\ \

1pin mark 1pin mark
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7. M ECEE
TDS4A212MX TDS4B212MX
S & S &
m om m oM
rs7 Gt It FE7 T lol Il BT
AO+ 1oy i ot 18 B1+ AO- JLo 2} o L84l CO-
AO- |fio} r51l B1- A0+ [rio} t5 co+
GND|{it r24 SEL GND [iri} 43 Vee
Vee [lizd i3 OE SEL [ii2} i3 OF
A1+ |15 23 co+ A1+ 73] 27| B1+
A1- [ 51 §et €3 co- At- [ (B 58 33 Ba-
| + + !
-~ ~ b -
O O o 0O
(Top view) (Top view)
8. HEE
AO+ - BO+
AO- ~ BO-
Al+ ):’ B1+
Al- ~ B1-
! - Cco+
: 4 Co-
: 47 C1+
; + c1-
1 I
1 1
: [
\ I
| []
I ]
1 1
SEL Control
OE Logic
9. HEX
BART | WART Shit
OE SEL
L L An+¥ 1 =Bt 11, An-% 1 = Bn-# 1 (n=0,1)
L H An+iii = Cn+¥i F . An-8if = Cn-¥ii (n=0,1)
H — An, Bn, Cnifi(l JEEESRA (0=0,1)
—: Don't care
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10. BN HRATEEGE)

WE vaas FEE Eivi
BB & Vee 05 % 4.0 v
WAEBE (O_E, SEL) Vi -0.5%4.0
ot AR BBk Vs 05%F25
T A e Is 32 mA
RV RFE Pp 180 mW
B8 )R/GNDEE it Iec/Ianp +50 mA
TFERE T -65 % 150 C

I X s ATE B2 EHETASBINGE - HI—IEASBY -

et A == G RO 5 R SR A (B TR L/ R A BB R 35 ) TR 48 ) S R ERE 1B/ TAFTEE A A E A
AEBERIN - BAOREZ(EH) S0 TIESER - /%t d

NN =]
BEZz= Mz

EERE -

CEBESRE (IR KB

BHRIAR RS F SO SEEF AN LS F K EFRIEZMITE) LA B A S EE B(THEERERE « A1

HERGEfE, BTESOEMRL -

1. TAEEE )

= VER EE ==Xy}
BIREE Vee 1.6 3.6 \%
BABE (&, SEL) Vin 0% 3.6 %
7245318 558 K (peak to peak) Vioim 0% 1.8 v
A BB R Vio(com) 0%2.0 \Y%
TAEIRE Tope -40 % 105 T
WA LT - T dvdv 0% 10 ns/V
1 LYEEE2RIE TENSY.
B R R RO A EE EVCCHIGND,
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12. BSE%
12.1. DCHE
12.1.1. DCRHEQE)BRIEBHMRE - Ta = -40FE85°C)
T g (S ME R Vee (V) 52N HRAE 2 IN B
F%EE‘IE@)\EEE(EE, SEL) Vi — 1.65 = 3.6 0.35 — — %
cc
{5 F48) A S8 FE(OF, SEL) Ve - ek I e N
ﬁj}\fﬁ,ﬁ%,ﬁ(&, SEL) I Vin=0~3.6 V 1.65%3.6 — — *1 HA
TS S it U BB R Iz | Vs=0-25V, 1.65%3.6 — — +3 pA
OE = V¢c
%;EEEEE R()N Vs=0 V, Is=8 mA 3.0 —_ —_ 8.4 Q
(TDS4A212)
Vs=0V,Is=8 mA (TDS4B212) 3.0 — — 7.9
Vs=2V,Is=8 mA 3.0 - - 15
FEHLER R Ists | OE =V, 3.6 — — 10 HA
SEL = Vcc or GND
THFEERIR lope | OE =GND, 3.6 — 60 150 HA
SEL = Ve or GND
M AME R Ta = 25°CE&ETHIE -
12.1.2. DCEHEAR)BRIEFZFHRE © Ta=-40F105°C)
TnE (Eaes NERH Vee (V) SoUN SEE R A1
#8844 A E8[E(OE, SEL) Vi — 1.65%3.6 0.35 x _ _ v
cc
{ec= P4 A S FE(OE. SEL) Vi - 16536 | — — Y
4§ A TREBTR(OE, SEL) In | V=036V Lesw36 | — | — | F1 | wA
TF L WTIR R T Iz |Vs=0~2.5V,OE 1.65%3.6 — — +4 HA
= Vcc
23%eaE Rox |Vs=0V, Is=8 mA (TDS4A212) 3.0 — — 8.9 Q
Vs=0V,Is=8 mA (TDS4B212) 3.0 — — 8.4
Vs=2V,Is=8mA 3.0 — — 16
FHLERR Ists | OE = Ve, 3.6 — — 10 HA
SEL = VCC or GND
W EEER T Ipe |OE=GND, 3.6 — 60 150 LA
SEL = Ve or GND
P RE 2 Ta = 25°CRMHE THIE -
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12.2. EHMFEECER)ERIEAAAE - VCC=1.63.6 V)

12.2.1. TDS4A212MX

| 55 R MERMG HAE ==Kjv)
3dBHSER(ELY) BWpir (D [rR.=50Q. E13.1 26.2 GHz
T IAAIFE DDIL (ED |Re=50Q f=2.5GHz -0.6 dB
E13.1 f=4.0 GHz 0.7
f=5.0 GHz 0.8
f=8.0 GHz -1.0
f=10.0 GHz -1.0
f=12.8 GHz 12
f=16.0 GHz 1.4
s 3 HREE DDRL (1) |[RL=50Q f=2.5 GHz -18 dB
E13.1 f=4.0 GHz -19
f=5.0 GHz -15
f=8.0 GHz -14
f=10.0 GHz 17
f=12.8 GHz -17
f=16.0 GHz -18
F207 R TR B DDOIRR (D |Re=350Q f=2.5 GHz 25 dB
E132 f=4.0 GHz 22
f=5.0 GHz 20
f=8.0 GHz -19
f=10.0 GHz -17
f=12.8 GHz 12
f=16.0 GHz 11
A DDXT (1) |RL=50Q f=2.5 GHz -40 dB
E133,13.4 f=4.0 GHz 37
f=5.0 GHz 36
f=8.0 GHz 34
f=10.0 GHz 32
f=12.8 GHz 31
f=16.0 GHz 30
7 BURE R Ta = 25°C4At FTHIME,
VEL B 2@ AR IHRIEAINE,
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12.2.2. TDS4B212MX
e (e baR MERMG B ==Ky
-3dBH ER(F24Y) BWpin (FED |R =500, E13.1 275 GHz
0 A IREE DDIL (ED |RL=50Q f=2.5GHz 0.5 dB
E13.1 f=4.0 GHz 0.6
f=5.0 GHz 0.6
f=8.0 GHz 0.8
£=10.0 GHz 0.8
f=12.8 GHz -1.0
f=16.0 GHz 13
3245 K EHREE DDRL 1) [Re=50Q f=2.5 GHz -20 dB
E13.1 f=4.0 GHz 18
£=5.0 GHz -17
f=8.0 GHz -15
f=10.0 GHz -20
f=12.8 GHz -17
f=16.0 GHz -16
Z207 R B DDOIRR D |RL=50Q f=2.5 GHz 25 dB
E132 f=4.0 GHz 21
f=5.0 GHz 20
f=8.0 GHz -17
£=10.0 GHz -16
f=12.8 GHz -17
f=16.0 GHz -14
e DDXT (D |RL=50Q f=2.5GHz -68 dB
13.3,13.4 f=4.0 GHz 60
f=5.0 GHz -56
£=8.0 GHz -48
f=10.0 GHz -44
f=12.8 GHz -39
£=16.0 GHz -36
e ARE R Ta = 25°C4 TRYE,
L I B 2B RIENIE,
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12.3. JFRHRE BRIEB A AE, Ta=25°C)

12.3.1. TDS4A212MX

mE Rt R PG Vee (V) | #7E | &K =Xy
{?Tﬁi E—_“Elj tp]_]]/tp]]]_ (EE]) Ry = 50 Q , f=10 GHz 33 33 — ps
E13.1,13.7
B (7)) tsk(o) (1) [RL=50 Q, =10 GHz 33 6 — ps
B13.1,13.8
HERA G@iEE) tsk(cH) D) |RL=50 Q,f=10 GHz 33 6 — ps
13.1,13.7
AL I E 2@ R RIERNINE,
12.3.2. TDS4B212MX
IH Rz EB NE X4 Vee (V) | 8071E SN B
%TEL Hj‘“gj tp]_].[/tp]-[]_ (El) Ry =50 Q , f=10 GHz 3.3 30 —_— ps
13.1,13.7
WHRR (B2 tsk(v) (1) [RL=50 Q, =10 GHz 33 4 — ps
13.1,13.8
BRSS! (EKiE) tskcn) (£ |RL=50 Q,f=10GHz 33 2 — ps
13.1,13.7
L I B 28R RIENIE,
12.4. BRI
12.41. RN RIESAE, Ta=-40~85°C)
e Vs NS R4 Vee (V) fx/ HAE SN B
BEhE tw &35 1.65723.6 — — 100 us
S8 (SEL—Output) tm |RL=50 Q,CL=5pF 1.65%3.6 — — 180 ns
— B 13.5
S3BAYIE] (OE—Output) 1.65%3.6 — — 100 ps
S 1E] (SEL—Output) ter |RL=50 Q,CL=5pF 1.65%3.6 — — 18 ns
— B 13.5
JFWihd 18 (OE—Output) 1.65%3.6 — — 21
Vil =R TBBM |RL=50 Q,CL=5pF 1.65%3.6 55 — 160 ns
E13.6
12.4.2. NEHEM RIERAAE, Ta=-40~105°C)
mE i ME M Vee (V) o | BUAUE [ AR ==X}
EE tsup 13.5 1.653.6 — — 110 us
S3BME (SEL—Output) tm |RL=50 Q,CL=5pF 1.65%3.6 — — 180 ns
NI _ B 135 1.65%3.6 110 s
S8 8] (OE—Output) : : - - i
=M 1E] (SEL—Output) tofr RL=50 Q,CL=5pF 1.65£3.6 — — 20 ns
D — 13.5 1.65%3.6 25
AT 18] (OE—Output) : . — —
Sl il TBBM |RL=50 Q,CL=5pF 1.65%3.6 55 — 160 ns
13.6
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13. ACESHHENELRIE

Network Analyzer
P2 P4
P1 P3

R =50Q

All unused ports are connected to GND through 50 Q
pull-down resistors.

This figure is an example showing how to measure
An and Bn.

Network Analyzer
P2 P4
P1 P3

GND

RL=500Q
All unused ports are connected to GND through 50 Q
pull-down resistors.

This figure is an example showing how to measure

An and Bn.

131 - B132 kbl
3dBHIE(ESY). A HlARFE « Z0 RS -
EIEIERATE -
mHRR (28 ~ B@iElE)
Network Analyzer Network Analyzer
P1

..

O
GND

R . =50Q

All unused ports are connected to GND through 50 Q
pull-down resistors.

This figure is an example showing how to measure

R =500
All unused ports are connected to GND through 50 Q
pull-down resistors.

A0 and B1. This figure is an example showing how to measure
A0 and Al.
B33 EoHR nin E13.4 A HRT i
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V

l Output
Bn+, Bn-

cC
1T
C.|JRe
{2 y_Ant, An-L / I I
. { |
| Cn+, Cn-
|

Input OF
— @25 i

1.60V
Vee : -

oV
Vcc

Input

(OF or SEL) Vec/2 Vee/2
oV

t
Output

(Bn+, Bn-, Cn+, Cn-)

sy

r Vou
Vou X 90 % KVOH x 90 %
Vou

R, =50Q,C =5pF

135 B 58 &
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Ve
A Bn+, Bn- 1.2V
QOutput An+, An- | / h
J_ T | ACn+, Cn-
ICL RL I \
|
Input p—
SEL

R =509,C, = 5 pF — [ Contral —o%

/_J_,GND

Vee

Input
(SEL)

ov

TBBM TBBM

Von X 90 % Vor

Output
(An+, An-)
Voo

13.6  Jolrfeim

0.5V
Input
o s >é% w§<
oV
trLH(0) trHL(0)
Vou
Output(0)
(BO+, BO- or CO+, CO-) 50 % 50 %
VoL
tsk(cH) tsk(ch)
Vou
Output(1)
(B1+, B1- or Ci+, C1-) 50 %
V.
teni() LS CTeS) @
B13.7  WEER EiEE), EEIEERRNE
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0.5V
Input o o
(An+, An-) 50 % 50 %
oV
toth(+) Loni+)
VoH
Output(+)
(Bn+ or Cn+) 50 % \>0 %
VOL
tskw) | Tsk(b)
Vor
Output(-) /
(Bn- or Cn-) / 50 %
teHL) teLn() Vor
E13.8 HERRLE)
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SR ~TE
Unit: mm
2.4+0.05 ) ]
|
' 0
| 5
N ﬂ’f____ - 9 ___S,
! h
O \ 0
|
!
| I
= - E
(Jo.05]5 g S
o
4X
[0.4] 0.3:0.05
11 2 3i !Ai Sit’)i X
o o WL L] 02005 ro6s oRpm
L
~r — I
15— ' 8
HERHHEHEH
8 u[ |13 2|1 0 9
<
S 12X
010005 02:005 rar50s WISAR
BOTTOM VIEW
[Fi=: 3.9 mg (typ.)
EEEA TR
i A4 B XQFN16
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FmfEREESIN
BB A R R FASRMAB AT FBR AL,
AN PRIRRES « RERRGL T B AR,

 AXRAF BN ERERAERNTHABRURESARANEL SRRMALSBMENATEE -

« REXRTSRAPEREEILERHEG LRI - BINNERSAATBLPARTEAERAZER HIEZ
SHCHAB A TEATEE MR -

« RRFEI) TSR S A ESE/FE R — RO BER K ERDIFMIE - ERAFmN,EEFB
TARMEF WREA/ R A RHT B ZE R LI AT BRI R S B E m/ & K/ =
FRE, W ERTANERAN, BHANERTBNENERARR - MBS - BIER - NAREA - ¥S4
A SEMEF M) UM AE AR AR BRI E AR - RIFREHBE IFERNIT © WA LR E R E PRI
HFmEE - B REMHBEARE - BF - EAREMNABEREERN BN EF N meit
MAFBEEBTRIWTEIFAEFETATHMEEEN -

« AFRAFFEERTEXRERS M/ iR E SRS R EA e B Em/H IR, EkE KM 5
KB ZFEM B MATRE (L, FER R E R, WA R BRILE - FEREEEZERREE M
ZEMIRIRE ~ B RE(EMESEMARIRE), FH/LHRE - BHERRES [EAZFRPSMCHORRE
BRoh, TR E B AR FIAK A ERE - FBEIBE WA RS HER N BT R ATMIEHE R
ATEW -

 BONARF@RHETOE BT BEIRE - dUE - T R EFE -

« AEmATATEAINES A RMLRELRNS - £/ - HEN™R -

o AERPHBHORAREREN 7A@ R S E/R AL H R HF AN AR T R E =77 AR =K
HAt A AR RIS IF o] LAY

« BREAAPEERSES SRATEM—RHINED, SR AT AR @ RRAE B A EEARRNEHR
HIPRIE(FEA IR T IRESNRIRIE ~ B MM RIE - HERBERMRIL - ERERMERIE - F=NFIE
RARRIE),

c BORAFRAABRPHEORARERATAMERGERSTAXEEN - EEIHENNEMESARE
AR, oS8T (ASCRINERSIE)
CEEH A& P SE) FS e N RES JHEIREAE RN B F L -

« ARAFBIRHSTFF A MEEFIBIBSUHNEmBBARTHET O - AR RN, ER D BERSIF
EMRE BT HHIRoHSHE 4l MR MRIA L B SSE S RIZESR N, MTREFRETHERA
B M ERIRE AL T AR SE -
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RESTRICTIONS ON PRODUCT USE

Toshiba Corporation and its subsidiaries and affiliates are collectively referred to as “TOSHIBA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

TOSHIBA reserves the right to make changes to the information in this document and related Product without notice.

This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with TOSHIBA's
written permission, reproduction is permissible only if reproduction is without alteration/omission.

Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury
or damage to property, including data loss or corruption. Before customers use the Product, create designs including the Product, or
incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data sheets and application notes for Product
and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the
application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or
applications, including but not limited to (a) determining the appropriateness of the use of this Product in such design or applications; (b)
evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, programs, algorithms,
sample application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs and
applications. TOSHIBA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE
EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY
CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT
("UNINTENDED USE"). Except for specific applications as expressly stated in this document, Unintended Use includes, without limitation,
equipment used in nuclear facilities, equipment used in the aerospace industry, Class 3 medical devices, equipment used for automobiles,
and military vehicles and munitions. IF YOU USE PRODUCT FOR UNINTENDED USE, TOSHIBA ASSUMES NO LIABILITY FOR
PRODUCT. For details, please contact your TOSHIBA sales representative or contact us via our website.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.

Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any
applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by TOSHIBA for any
infringement of patents or any other intellectual property rights of third parties that may result from the use of Product. No license to any
intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER,
INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING
WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND
(2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF PRODUCT,
OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation,
for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile technology products
(mass destruction weapons). Product and related software and technology may be controlled under the applicable export laws and
regulations including, without limitation, the Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration
Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in compliance with all
applicable export laws and regulations.

Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING
AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND REGULATIONS.
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