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V1.0 Initial internal release for TC27x with simulation results in chp 4.
V1.1 Simulation results removed in chapter 4 and short description of high speed

interfaces inserted

V1.2 Page 20/21; DC/DC SMPS layout example and table with recommended components
inserted

V1.3 Page 14/Fig. 13 updated (serial resistor inserted)

V1.4 Page 19; Layout example picture for BGA292 updated

V1.5 Page8; Impedance calculation and formulas (Fig. 4) inserted,

Pagel0; Fig.7 updated (differential impedance change with trace separation).

V1.6 Pages 18, 20,22 (V1.6); Recommended decap value for VDDP supply net changed.
V1.7 Layout examples and content of the document extended to cover the TC26x, TC27x an
d

TC29x AURIX products.
Chapter 4.3 DAP interface layout recommendation and termination inserted

V1.8 C16 added in Table 4 on page 37, Figure 24 updated, Corrections on Table 3 & 4
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* Resistance values must be calculated according to the application curcuit tolerances.
** VDD => 79 (QFP144), 100 (QFP176), N19 (BGA292)
*** VDDP3 => 83 (QFP144), 104 (QFP176), N20 (BGA292)

B 15 TC27xMITC26xfIVDD, VDDP, VDDFL3, VDDMEEJES|BIuEs:

VDD (1.3V) VDDP3(3.3V)
> 4

¥SS (star point)

» Resistance values must be calculated according to the application curcuit tolerances.
**  ¥YDD => ¥24 (BGA516), F26 (BGA416), N19 (BGA292)
**% YDDP3 => ¥25(BGAS516), E26 (BGA416), N20 (BGA292)

& 16 TC29x[fIVDD, VDDP, VDDFL3, VDDMEEJE 3| BIsE
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3 AURIXZF R R 5 RaBl
AURTXFITC26x, TC27xANTC29x HI32AL {HHss e i BLAT DL b
LQFP-144
LQFP-176
BGA-292
BGA-416
BGA-516
TR T T H I
W% VDD=1. 3V
1/0fE4 VDDP=3. 3V
EBU VDDEBU=3. 3V
ADC VDDM=3. 3VEk5V
Flexifii [l VFLEX =3.3VE5V
EBU Flex 31 VFLEXE =3. 3Vak5V
Flash VDDFL3=3. 3V
ANESHLYR VEXT=3. 3V =R 5V, Ji5rmlEHs.
M FR A4 B AN B YR LS P LATE YR Z  (POWER)  FAb#E
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] 107 =
3: O e =
— 4 105 =
= 5 104
] 6 103 ==
= 7 102 5
= 8 101 =
= 9 100 &=
vbp/vpDse | ‘m 10 99 m=| VDD
9gn 98 =
12 97 =
1 13 96 =
—1 14 95 ==
<115 9 B
= 16 Y =
= 17 92 =
118 M
= LQFP-144 A=
<120 89 =
pum 3| 88 I
vDD 22 87
VEXT :23 seg
T 24 85 =
125 84 =
—] 26 83 = vDDP3
27 82 || xTAL2
] 28 81 || xTALL
129 80 VSS
<1 30 ?QEVDD
— 3 78 VEXT
132 e =3
133 7% B
— 34 [ =)
135 74 =
] 36 k) =3
BRI T Y I eGP BN IR BB B3B8 BBBR AN
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S<>> g5
> >
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VEXT

VAGND1
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eon AP32174

" e e e s
. PCBMIEE B 4TEDO HSSI) #&itiErs
Infin
Q /

AURIXZFK & R 540 /Bl
3. 1.1 LQFP-1443}3E287 )4 [F 5l

Toplayer Midlayerl

Bottomlayer

c4 ¥ c1ap¥cis

e C2,
GND

K22 LQFP-1443354m Rl
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eon

PCBRIEE BT8O (HSSI) #it45Fs

g AP32174
AURIXZFK & R 540 /Bl
F2 AEIEEAT, LQFP-144KERHBEATR
B 1 HLJR LQFP-1442| i
C1,C2,C4, C5 4 x 100nF VDD 22,58, 99, 79
€3,06,C8,C15 |4 x 100nF VEXT 23,59, 78, 125
c7 AR, 1x 330nF-470nF VDDP3 126
B N LDO EVREEER BB T, 1x 1HF-2F
C14 1 x 330nF VDDOSC3 83
C11 1 x 100nF VDDFL3 127
C16 1 x 100nF VDDSTBY 10
€9 1 x 100nF VDDM / VSSM 44 / 43
C10 1 x 100nF VAREF1 / 42 / 41
VAGND1
C13 1 x 100nF VAREF2 / 24 / 25
VAGND2
C12 1 x 100nF VFLEX 136
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AURIXZK & R AR R~

3. 1.2 LQFP-176$ 3 2RA KA R~

Top Layer Midlayerl

)l

VEXT

BottomLayer

1 1
C4% ci4l ¥ cs

e C2

E23 LQFP-176E 3 KA R Bl
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eon

PCBRIRE BT8O (HSSI) &iH455

- AP32174
AURIXZK & R AR R~
3 ST AR LQFP-1763 3 M R B AR
B 25 Vit HHL B LQFP-1762| B
C1,C2,C4,C5 |4 x 100nF VDD 24, 68, 123, 100
€3,06,C8,C15 |4 x 100nF VEXT 25, 69, 99, 153
c7 FAMEE BT, 1x 330nF-470nF VDDP3 154
WEELDO EVRHEJEEC & ) 1x 1HF-2uF
Cl4 1 x 330nF VDDOSC3 104
Cl1 1 x 100nF VDDFL3 155
C16 1 x 100nF VDDSTBY 10
€9 1 x 100nF VDDM / VSSM 54 / 53
€10 1 x 100nF VAREF1 / 52 / 51
VAGND1
C13 1 x 100nF VAREF2 / 26 / 27
VAGND2
C12 1 x 100nF VFLEX 164
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AURIXZK & R AR R~

3. 1.3 LFBGA-2923t 345 JR 7~

VDDM

ERERR R = B
o o o o ) N ) ) S O =[=H ]
. B~ e [< [~ [=[=]=T<} [=[=} Al F ===} [=[=}
: SEEEE - BHae ﬁlncs (===} .|
o Tow v p 3 = =lop J=]=
-EJU.
. =] = ==
d =] ==} [Z[=]
= (o =
- v EE' —p HE
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e
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eon

PCBRIRE BT8O (HSSI) &iH455

S e AP32174
AURIXF R R FI AR Rl
R4 SR IR R LFBGA-2923 3% (1) £ AB LA FIR
A =l IR BGA-2925]
€9, C10,C11 3 x 100nF VDD P13//N14, P8//N
7, H14//G13
C12 1 x 100nF VDD/VDDSTBY (P |H7//G8
D/ED)
C13 1 x 100nF VDDFL3 D16//E15
Cl4 1 x 100nF VFLEX D5
c2, C5 2 x 100nF VEXT A2//B3, V19//W20
Cl FA AN RIS 1x 330nF-470nF VDDP3 A19//B18
s PNFELDO EVRELYERT, 1x IMF-2HF
C3 1 x 330nF VDD (VDDOSC) N19
C4 1 x 330nF VDDP3 (VDDO N20
SC3)
c7 1 x 100nF VDDM / VSSM Y5
6 1 x 100nF VAREF1 / Y6
VAGND1
8 1 x 100nF VAREF2 / T1
VAGND2
C15 Ix 100nF VEVRSB T11
Cl16 1 x 100nF VDDPSB (only K14
for ED)
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1 PCB EETEO HSSI) i3
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AURIXZK & R AR R~

3. 1. 4 BGA-4163 314 KRB

€20 c21

K25 BGA-416E 3 HIAR Rn~H
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@: Ineon PCBAIT I B 4780 (HSSI) #tit+Hme

s AP32174
AURIXF R R FI AR Rl
R5 SRR AR BGA-416 LR AT R
B2 & HJR BGA-4163|
C17, €18, C19, 7 x 100nF VDD P23, V23, AB23//AC20, E23//D2
€13, 023, 4, (25//B26, D9, H4
€10, CI1
€22, €24 2 x 100nF VDDSTBY (X |R1, R4
F T°ED)
€9, C12, C3, C2 |6 x 100nF VEXT K4, D14, AC16//AD16, AE16//AF16,
6, 027, (28 D22//C23, B24/A25
c7 FHANER ELJEIT, 1x 330nF-470nF VDDP3 H24//H25/ /H26
B NHELDO EVREEJE) 1x 1HF-2uF
Cl4, Cl15, C16 3 x 100nF VEBU M23, T23, Y23
€20, €21 2 x 100nF VFLEXE AC18, AC22
8 1 x 100nF VFLEX D7
C6 1 x 100nF VDDFL3 A18//B18
C5 1 x 330nF VDDP3 E26
C4 1 x 330nF VDD F26
Cl, C2 2 x 100nF VDDM AE5, AE9
€25 1 x 100nF VDDEVRSB AD9
€29 1 x 100nF VAREF1 AD6
€30 1 x 100nF VAREF2 W4
31 1 x 100nF VDDPSB P17
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AURIXZK & R AR R~

3. 1.5 BGA-5163 314 KRB

VEXT

onoa

rTHHanooooooHHNoon

HEInRnOonoooo
HHEOODODooDD

oaooo:
onooo

K126 BGA-516% 3 KR RnH
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PCBRIRE BT8O (HSSI) &iH455

AP32174

6 SMBEIREAT, BGA-516/EMEFFIR

AURIXZK & R AR R~

A ZiH LB BGA-516E] I
€12, C13, C15 |3 x 100nF VDD V19//W18, V12//W13, M18//N19
C14 1 x 100nF VDD/VDDSB (P M13//N12
D/ED)
c6, C7, C8 3 x 100nF VFLEXE AK29, AK20, AK11//AJ11
c21 1 x 100nF VFLEX J10
C5, C18, €10, |4 x 100nF VEXT AJ30//AH29, AD25//AC24, A2//B3,
€25 F7//G8
c4, €3 2 x 100nF VEBU AH30, J30//7J29
€22 1 x 100nF VDDFL3 J21//K20
C16 1 x 100nF VDDPSB (X HFE | R19
D)
Cl 1 x 100nF VDDP3 F24//G23
C2 FHAME YRR, 1 x 330nF-470nF | VDDP3 A29//B28
B ERLDO EVREEJE A LA,
1 x 1MF-20F
€23 1 x 100nF VAREFO / AE11
VAGNDO
€24 1 x 100nF VAREF2 / AAG
VAGND2
9 1 x 100nF VDDM AK9//AJ9//AE10
C19 1 x 330nF VDDP3 V25
€20 1 x 330nF VDD V24
C17 1 x 100nF VEVRSB AALG
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PCBRIRE BT8O (HSSI) &iH455
AP32174

3.2 AEHPFEEAN ZEBEE
A E B R T SMPS/DC-DCHRAJE Ze i 2 1) A JR /19
FET R, Rk E oS SHERER SO E A A F .

AURIXZK & R AR R~

VEXT

VGATEIP jl

VGATEIN ‘| Q_IA

GND

Copper Area

for Cooling

%27 SMPS/DC-DCHa Ik 5245 R = 51

RT AAHEIFEEAKEBHRE:

REE | WEL/ERESEH JOSPET (%) BB/ A B
- uES%E
EVR13 SMPS/DC-DCHa)E 2%
1. Ty <400 mA HAMUMOSFET BSL215C (T | 1. Hi& LTF3020T-3R3N-H/D” => L_1
_ SOP-6
fe = 1.5 MHz ) 2. Wi HLZE CGABM3XTRICI06K (1210)
= Ql => C_1
3. HINFEZ  CGASLIX7R1C685K (1206)
=> C 2
2. Ty <400 mA HAMUMOSFET BSL215C (T | 1. /& LTF3020T-4R7N-H/D => L_1
_ SOP-6
foc = 1 MHz ) 9. W HL 2% CGAGM3XTRICL06K (1210)
= Q1 = C.1
3. MINELZY  CGABL1XTR1C685K (1206)
=>C 2
3. Tpp <1 A HAMUMOSFET BSZ15DCO2K | 1. Hi/& LTF5022T-3R3N2R5-H/DY => L 1
_ D (S308 .
foc = 1.5 MHz (5308) 2. 4t HL%E CGAGPIXTR1C226M (1210)
= Q1 => C_1
3. M CGABM3X7RIC106K (1210)
=> C 2
4, Ipp <1 A HAMUMOSFET BSZ15DCO2K | 1. HiJ& LTF5022T-4R7N2RO-H/D => L_1
_ D (S308
fpc = 1 MHz (5308) 2. Wt HLZE CGAGP1XTRIC226M (1210)
= Q1 = C1
IVAEE AT 39 V1.8, 2014-04
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Qf Ineon PCBAIT I B 4780 (HSSI) #tit+Hme

= AP32174
AURIXZK & R AR R~
3. N A CGABM3X7RIC106K (1210)
= C2
B4 ERPEEMOSFETYE Npass deviceHJEVR13 LDO
5. Tpp < 300 mA Py4iE MOSFET SPD04P10 | #HiHi% C3216X7R1C475K (1206)
PL (T0-252)
KA P &Ppass devicefJEVRx3 LDO - ZEmEZA
6. Iy < 100 mA - C3216X7R1C105K (1206) => C_2
7. Tppx < 200 mA - C3216X7R1C225K (1206) => C_2
8. Tppx < 300 mA - C3216X7R1C475K (1206) => C_2
1) Bt — DR IR S0 T, 75 2K F B i FEEE (LTFx02y T-4R7N-H/D) »
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PCBAIT I B 4780 (HSSI) #tit+Hme
@:I | @ - AP32El|74

AURIXF= B BJHSST ¥ it

4 AURIXF= S B 478 O3 (HSSI)
KT HAE2RPCBE TR 255, HES % I8 IRAP24026 30 Y.

4.1 2.5 Gbit/sHIEEBITEO T (HSSID)

2. 5Gb/sHIHSSTRLVDSH: [, B R IR BN & A H AR K +400mV. o8 ) RS S M4 i, Wit AR i 4 3E
RPN W L. 5ORKE 28 BH AT AN 100RK 22 43 BH Pt 2 12482 11 1 25 B2 4541

4.2 HSCTf0O
HSCTH: T ELVDSEE T, it REEAE 2634320 Mb/s. F5EE50RKAE 25 FHHTAT100K/K 22 45 FE T »

4.3 DAP#:O
?m@ﬂ%%%ﬁ,@ﬂ&mm%%%%%%%%ﬁ%%ﬁ%,ﬁ%ﬁ%ﬂﬁ%%(@%%gmm,%ﬁﬁﬁﬁ
%)
fEEDAPTFIDAPZ ) 7E £ < FEAH 55
DAPOfE SANAE YR i b 28 45 (LU TDAPORRZNAE 1) o Ui db 20 5 L g FHHTAH UL AL o
ST R b, % O K BN T 10em AR 75 2555 8 48 7 3R A AR B
I AEDAPHE 11 B3 15 -5 BN«
o AMMERAZAME S EkA BN B {55 (DAPO) [ #% £k .
 [FHGESLTHMSHEN, #esHRZ2 k.
o GERATLA, JERERE S BHER AN 22 Z A (GND // DAPO // GND) .
o SEXTHBR LR BRDAPOAT LR, IfAE H EIE
o REDHITEES &M LTl CGokargg, —MBAERD .
o TERRURZREE Z A RRRE IR .
o LSRR TR A A B, 3 GO AR
o USRS RRIEE G P BRI, Ik I TSCE P BELGE 2R DAAS B SUUF IR 2R R AT .
o IR¥EPTIEMDAPEE VIR, /), Wit ZEE BT,
o IRTE, MEAHBRBOREE, R FTERIKEREE, TEERBERET.
—fit: R IR A A2RALES, SR BHAU35R, BT LAE R IGRIY H B b BT A R PR SR (T5R)
HEPEORIN . WHFIBSL T, ALZ5UAR LA BT 0 (Y PCBE 2R LT«
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PCBRIRE BT8O (HSSI) &iH455
AP32174

AURIXF= B BJHSST ¥ it

DAP . Driver

Application PCB (uC)

Driver Type Zo1 ‘
(Typ-)

A2-Strong Sharp

A2-Strong Sharp

Flat Ribbon Cable (75 Q) or
Flex Cable (50 2)

Ztrace

3

DAP-POD

R‘l | Z"‘(O
35 ~15 50 50 x ?

35 ~35 75 75 x ?

(*) R,; must be calculated according to the output impedance of the driver Z_; on POD side

128 DAP1FHDAP2) # BX¥ds (160MHz RH#EF Bit)

VEFE: KFHIHESHE, T “AP240003-DAPEEHHIF "

IR AT
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[1] Infineon Application Note, AP24026 — EMC Design Guidelines for Microcontroller Board Layout
[2] High Speed Digital Design, A Handbook of Black Magic, H. Johnson and M. Graham

[3] High-Speed Digital System Design, A Handbook of Interconnect Theory and Design Practices, S.H.
Hall, G.W.Hall, J.A.McCall

(4] Xilinx, “Spartan—6 FPGA PCB Design and Pin Planning Guide” , UG393 (v1.2) July 15, 2010

http://www. xilinx. com/support/documentation/user guides/ug393. pdf
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