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TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC299x Pin Definition and Functions:

Table 2-4  Port 10 Functions (cont'd)

Pin Symbol Ctrl Type Function

F8 P10.7 I LP/ General-purpose input
TIN109 PUL/ | GTM input
ACTS2A VEXT ASCLINZ2 input
MRST3B QSPI3 input
REQ4 SCU input
CCPOS1C CCUGBO0 input
T3EUDB GPT120 input
P10.7 O]0] General-purpose output
TOUT109 01 GTM output
= 02 Reserved
MRST3 03 QSPI3 output
VADCG7BFLA1 04 VADC output
TXDCANTrO 05 CAN node 0 output (MultiCANr+)
= 06 Reserved
— o7 Reserved

G9 P10.8 I LP/ General-purpose input
TIN110 PUL/ | GTM input
SCLK3B VEXT QSPI3 input
REQ5 SCU input
CCPOS2C CCU60 input
T4INB GPT120 input
RXDCANr0OB CAN node 0 input (MultiCANr+)
P10.8 00 General-purpose output
TOUT110 o1 GTM output
ARTS2 02 ASCLIN2 output
SCLK3 03 QSPI3 output
— 04 Reserved
— 05 Reserved
— 06 Reserved
= o7 Reserved
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TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC299x Pin Definition and Functions:

Table 2-13 Port 23 Functions (cont'd)

Pin Symbol Ctrl Type Function
AB24 P23.1 I MP+ / General-purpose input
TIN42 PUL/  |GTM input
SDI10 VEXT MSC1 input
P23.1 00 General-purpose output
TOUT42 01 GTM output
ARTS1 02 ASCLIN1 output
SLS046 03 QSPI4 output
GTMCLKO 04 GTM output
— 05 Reserved
EXTCLKO 06 SCU output
— o7 Reserved
AB25 P23.2 I LP/ General-purpose input
TIN43 PUL/  |GTM input
pP23.2 (0]0] VEXT General-purpose output
TOUT43 o1 GTM output
— 02 Reserved
- 03 Reserved
- 04 Reserved
— 05 Reserved
— 06 Reserved
- o7 Reserved
AA24 P23.3 I LP/ General-purpose input
TIN44 PUL/  |GTM input
INJ10 VEXT MSC1 input
P23.3 (0]0] General-purpose output
TOUT44 o1 GTM output
— 02 Reserved
- 03 Reserved
- 04 Reserved
— 05 Reserved
— 06 Reserved
- o7 Reserved
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Table 2-27 Port 00 Functions (cont'd)

TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC298x Pin Definition and Functions:

Pin Symbol Ctrl Type Function
T3 P00.7 I LP/ General-purpose input
TIN16 PUL/  |GTM input
SENT6B VEXT SENT input
CC60INC CCU61 input
CCPOS0A CCU61 input
T12HRB CCUG60 input
T2INA GPT120 input
DSCIN4A DSADC channel 4 input A
DS4NA DSADC negative analog input channel 4, pin A
VADCG6.5 VADC analog input channel 5 of group 6
CIFCLK CIF input
P00.7 O]0] General-purpose output
TOUT16 O1 GTM output
- 02 Reserved
VADCG4BFL3 03 VADC output
DSCOUT4 04 DSADC channel 4 output
VADCEMUX11 05 VADC output
SPC6 06 SENT output
CC60 o7 CCU61 output
T2 P00.8 I LP/ General-purpose input
TIN17 PUL/  |GTM input
SENT7B VEXT SENT input
CC61INC CCU61 input
CCPOS1A CCU61 input
T13HRB CCU60 input
T2EUDA GPT120 input
DSDIN4A DSADC channel 4 input A
DS4PA DSADC positive analog input of channel 4, pin A
VADCG6.4 VADC analog input channel 4 of group 6
CIFVSNC CIF input
P00.8 00 General-purpose output
TOuUT17 O1 GTM output
SLSO36 02 QSPI3 output
— 03 Reserved
— 04 Reserved
VADCEMUX12 05 VADC output
SPC7 06 SENT output
CC61 o7 CCU61 output
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.T TC290 / TC297 / TC298 / TC299 BB-Step
Infineon
Cinfineon

Package and Pinning DefinitionsTC298x Pin Definition and Functions:

Table 2-35 Port 15 Functions

Pin Symbol Ctrl Type Function

Cc22 P15.1 I LP/ General-purpose input
TIN72 PUL/  |GTM input
REQ16 VEXT SCU input
ARX1A ASCLIN1 input
RXDCAN2A CAN node 2 input
SLSI2B QSPI2 input
EVRWUPB SCU input
P15.1 00 General-purpose output
TOUT72 O) GTM output
ATX1 02 ASCLIN1 output
SLS025 03 QSPI2 output
— 04 Reserved
— 05 Reserved
— 06 Reserved
— o7 Reserved

B21 P15.2 I MP / General-purpose input
TIN73 PUL/  |GTM input
SLSI2A VEXT QSPI2 input
MRST2E QSPI2 input
SENT10D SENT input
HSIC2INA QSPI2 input
P15.2 O]0] General-purpose output
TOUT73 ) GTM output
ATXO0 02 ASCLINO output
SLS020 03 QSPI2 output
— 04 Reserved
TXDCAN1 05 CAN node 1 output
ASCLKO 06 ASCLINO output
— o7 Reserved
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.T TC290 / TC297 / TC298 / TC299 BB-Step
Infineon
Cinfineon

Package and Pinning DefinitionsTC298x Pin Definition and Functions:

Table 2-44 Port 31 Functions (cont'd)

Pin Symbol Ctrl Type Function
AE19 P31.4 I MP / General-purpose input
TIN178 PUL/  |GTMinput
P31.4 (0]0] VFLEXE General-purpose output
TOUT178 01 GTM output
— 02 Reserved
- 03 Reserved
- 04 Reserved
— 05 Reserved
— 06 Reserved
- o7 Reserved
AD24 HWOU EBU Address / Data Bus Line
T
AF19 P31.5 I MP / General-purpose input
TIN179 PUL/  |GTM input
P31.5 (0]0] VFLEXE General-purpose output
TOUT179 O1 GTM output
— 02 Reserved
— 03 Reserved
- 04 Reserved
- 05 Reserved
— 06 Reserved
— o7 Reserved
AD23 HWOU EBU Address / Data Bus Line
T
AD20 P31.6 I MP / General-purpose input
TIN180 PUL/ | GTM input
P31.6 (0]0] VFLEXE General-purpose output
ToOuT180 o1 GTM output
- 02 Reserved
- 03 Reserved
- 04 Reserved
— 05 Reserved
- 06 Reserved
- o7 Reserved
AD20 HWOU EBU Address / Data Bus Line
T
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TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC297x Pin Definition and Functions:

Table 2-55 Port 02 Functions (cont'd)

Pin Symbol Ctrl Type Function

D1 P02.4 I MP+ / General-purpose input
TIN4 PUL/  |GTM input
SLSI3A VEXT QSPI3 input
ECTT1 TTCAN input
RXDCANOD CAN node 0 input
CC62INA CCUGBO0 input
CC62INB CCU61 input
DSDIN5B DSADC channel 5 input B
SDAOA 12C0 input
CIFD4 CIF input
P02.4 0]0] General-purpose output
TOUT4 o1 GTM output
ASCLK2 02 ASCLIN2 output
SLSO30 03 QSPI3 output
PSISCLK 04 PSI5-S output
SDAO 05 12C0 output
TXENOA 06 ERAYO output
CC62 o7 CCUB0 output

E2 P02.5 I MP+ / General-purpose input
TIN5 PUL/  |GTM input
MRST3A VEXT QSPI3 input
ECTT2 TTCAN input
PSIRX1B PSI5 input
PSISRXB PSI5-S input
SENT3C SENT input
DSCIN4B DSADC channel 4 input B
SCLOA 12C0 input
CIFD5 CIF input
P02.5 00 General-purpose output
TOUTS O1 GTM output
TXDCANO 02 CAN node 0 output
MRST3 03 QSPI3 output
DSCOUT4 04 DSADC channel 4 output
SCLO 05 12C0 output
TXENOB 06 ERAYO output
COUT62 o7 CCU60 output
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Table 2-57 Port 11 Functions (cont'd)

TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC297x Pin Definition and Functions:

Pin Symbol Ctrl Type Function

A8 P11.11 I MP+ / General-purpose input
TIN100 PUL/ GTM input
ETHCRSDVA VFLEX ETH input
ETHRXDVA ETH input
ETHCRSB ETH input
P11.11 00 General-purpose output
TOUT100 (o) GTM output
ENDO2 02 MSCO output
SLS004 03 QSPIO0 output
SLSO14 04 QSPI1 output
ENOO 05 MSCO output
TXENOB 06 ERAYO output
CC61 o7 CCUB60 output

B8 P11.12 I MPR / General-purpose input
TIN101 PUL/ GTM input
ETHREFCLK VFLEX ETH input
ETHTXCLKB ETH input

(Not for productive purposes)
ETHRXCLKA ETH input
(Not for productive purposes)

P11.12 00 General-purpose output
TOUT101 (o) GTM output
ATX1 02 ASCLIN1 output
GTMCLK2 03 GTM output
TXDOB 04 ERAYO0 output
TXDCAN3 05 CAN node 3 output
EXTCLK1 06 SCU output
CC60 o7 CCUG60 output
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TC290/TC297 / TC298 / TC299 BB-Step

Package and Pinning DefinitionsTC297x Pin Definition and Functions:

Table 2-63 Port 21 Functions (cont'd)

Pin Symbol Ctrl Type Function
J17 P21.1 I LVDSH_P/ General-purpose input
TIN52 PUL/ GTM input
ETHMDIOB VDDP3 ETH input
(Not for production purposes)
MRST4DP QSPI4 input (LVDS)
WAIT EBU input
P21.1 00 General-purpose output
TOUT52 01 GTM output
L 02 Reserved
— 03 Reserved
— 04 Reserved
— 05 Reserved
ETHMDIO 06 ETH output
(Not for production purposes)
BREQBA1 o7 EBU output
(combined for BREQ and BA1)
HSM2 0] HSM output
K19 P21.2 I LVDSH_N/ General-purpose input
TIN53 PUL/ GTM input
MRST2CN VDDPs3 QSPI2 input (LVDS)
MRST4CN QSPI4 input (LVDS)
ARX3GN ASCLIN3 input (LVDS)
EMGSTOPB SCU input
RXDN HSCT input (LVDS)
P21.2 O]0] General-purpose output
TOUTS53 01 GTM output
ASLSO3 02 ASCLIN3 output
— 03 Reserved
— 04 Reserved
ETHMDC 05 ETH output
SDRAMAS8 06 EBU output
— o7 Reserved
Data Sheet 2-261 V 1.1 2015-05

TC290/TC297/TC298/TC299 BB-Step Data Sheet downloaded by saravanakumar maniyam (larsen and Toubro limited) at 08 Sep W



.T TC290 / TC297 / TC298 / TC299 BB-Step
Infineon
Cinfineon

Package and Pinning DefinitionsTC29x Bare Die Pad Definition

Table 2-75 List of Pull-Up/Pull-Down Reset Behavior of the Pins

Pins PORST =0 [PORST =1
all GPIOs Pull-up if HWCFGI6] = 1 or High-Z if HWCFG[6] = 0
TDI, TESTMODE Pull-up
PORST" Pull-down with lporsr relevant ‘ Pull-down with Iy, relevant
TRST, TCK, TMS Pull-down
ESRO The open-drain driver is used to | Pull-up®
drive low.?
ESR1 Pull-up?®
TDO Pull-up High-z/Pull-up?

1) Pull-down with lporgt relevant is always activated when a primary supply monitor detects a violation.

2) Valid additionally after deactivation of PORST until the internal reset phase has finished. See the SCU chapter for details.
3) See the SCU_IOCR register description.

4) Depends on JTAG/DAP selection with TRST.

In case of leakage test (PORST = 0 and TESTMODE = 0), the pull-down of the TRST pin is switched off. In case
of an user application (TESTMODE = 1), the pull-down of the TRST is always switched on.
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TC290/TC297 / TC298 / TC299 BB-Step

3.5

5V / 3.3V switchable Pads

Electrical Specification5V /3.3 V switchable Pads

Pad classes LP, MP and MP+ support both Automotive Level (AL) or TTL level (TTL) operation. Parameters are

defined for AL operation and degrade in TTL operation.

Table 3-6 Standard_Pads
Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Pin capacitance (digital CoCC - 6 10 pF
inputs/outputs)
Spike filter always blocked tspq CC - - 80 ns PORST only
pulse duration
Spike filter pass-through pulse |tgz, CC 220 - - ns PORST only
duration
0.9V; T,=165°C

1.0V

1) Pull-down with lpqrgt relevant is always activated when a primary supply monitor detects a violation.

Table 3-7 Class LP 5V
Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Input frequency fin SR - - 75 MHz | Hysteresis active
- - 150 MHz | Hysteresis inactive
Input Hysteresis for LP pad ¥ |HYSLP CC [0.09 * - - \Y; AL
VEXT/FLEX
0.075* - - \Y TTL
VEXT/FLEX
Input Leakage current for LP |15, CC -150 - 150 nA (0.1*Vexqrex) < Vin <
pad (0-9"VexrrLex)
-350 - 350 nA else
Input leakage current for P32.0 | lgzp300 CC  [-4900 - 4900 nA (0.1*Vexqriex) < Vin <
(0.9"VexrrLex)
-9400 - 9400 nA (0.1*Vexqriex) < Vin <
(0.9"Vexrriex); for T, >
150°C
-5800 - 5800 nA else
-12000 - 12000 nA else; for T, > 150°C
Pull-up current for LP pad louue CC - [130] - - MA Vgmin AL
[43] - - MA Vigmim TTL
- - [107] MA Viimax AL and TTL
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TC290/TC297 / TC298 / TC299 BB-Step

Table 3-10 Class MP 3.3V (cont'd)

Electrical Specification5V /3.3 V switchable Pads

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Input high voltage for MP pad |V yue SR [(0.73*Vgy |- - \ Hysteresis active, AL
T/FLEX)'
0.25
164 - - \Y, Hysteresis active, TTL
Input low voltage for MP pad |V, e SR - - (0.52*Vey |V Hysteresis active, AL
T/FLEX)'
0.25
- - 059 \Y; Hysteresis active, TTL
Input low / high voltage for MP |V e CC | 1.1 - 1.9 \ Hysteresis inactive
pad
Pad set-up time for MP pad tser mp CC |- - 100 ns
Short Circuit current for MP pad | lIgc SR -10 - 10 mA absolute max value
6) (PSI5)
Deviation of symmetry forrising | SYM CC - - 20 %

and falling edges

1) Hysteresis is implemented to avoid metastable states and switching due to internal ground bounce. It can't be guaranteed
that it suppresses switching due to external system noise.

w N

a

Vik = 017 * Vexrjriex

22} »
N BN NN

Table 3-11 Class MP+ 5V

For currents smaller than the 1o from the test condition the defined Max. value stays unchanged.
Rise / fall times are defined 10% - 90% of Vexy/r ex-
Vinx = 0.27 * Vexriex + 0.545V

The values are only valid if the pad is not used during operation, otherwise |5 defines the limits for operation.

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Input frequency fn SR - - 75 MHz | Hysteresis active
- - 150 MHz | Hysteresis inactive
Input hysteresis for MP+ pad " |HYSMPP  |0.09 * - - Y AL
cC VEXT/FLEX
0.075* - - \Y TTL
VEXT/FLEX
Input leakage current for MP+ | l5zype CC  |-750 - 750 nA (0. 1"Vexreiex) < Vi <
pad (0.9"Vexr/rLex)
-1500 - 1500 nA else
Pull-up current for MP+ pad lpunmee CC | 130] - - MA Vigmin: AL
|43 - - MA Vitmins TTL
- - [107] PA Viimax AL and TTL
Pull-down current for MP+ pad | lpp yep CC |- - [100] MA V gmini AL and TTL
46| - - HA ViLmaxs AL
[21] - - MA Viimax TTL
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TC290/TC297 / TC298 / TC299 BB-Step

Table 3-16 Class | 5V (cont'd)

Electrical Specification5V /3.3 V switchable Pads

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Pull-down current for | pad lpp, CC - - [100] pA V gmini AL and TTL
|46 - - HA ViLmax AL
[21] - - pA Viimax TTL
Input Leakage Current for | pad | 155 CC -150 - 150 nA (0.1*Vexqriex) < Vin <
(O-g*VEXT/FLEX)
-350 - 350 nA else
Input high voltage for | pad Vi SR 2.03? - - \Y, Hysteresis active, TTL
(0.73*Vey |- - \Y Hysteresis active; AL;
TIFLEX)- not available for the
0.25 PORST pad
Input low voltage for | pad V,, SR - - 0.8% \Y, Hysteresis active, TTL
- - (0.52*Vy |V Hysteresis active; AL;
TIFLEX)" not available for the
0.25 PORST pad
Inputlow / high voltage for I pad |V, CC 1.85 - 3.0 \ Hysteresis inactive
Pad set-up time for | pad tger CC - - 100 ns

1) Hysteresis is implemented to avoid metastable states and switching due to internal ground bounce. It can't be guaranteed
that it suppresses switching due to external system noise.

2) Vi =0.27 * Veyqr ex + 0.545V
3) Vik =017 * Veyreiex

Table 3-17 Class | 3.3V

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Input frequency fn SR - - 50 MHz | Hysteresis active
- - 100 MHz | Hysteresis inactive
Input Hysteresis for | pad ! HYSICC [0.045* |- - \% PORST pad only
VextirLex
0.05* - - \Y AL and TTL
VextiFLex
Pull-up current for | pad lpyn CC [17] - - MA Vgmin AL
[19] - - MA V gmims TTL
- - |75] MA V maxs AL and TTL
Pull-down current for | pad lpp, CC - - |75| MA V gmin; AL and TTL
[22] - - MA Viimax AL
1] - - HA Vitmax TTL
Input Leakage Current for I pad |l CC -150 - 150 nA (0. 1"Vexreiex) < Vi <
(O'g*VEXT/FLEX)
-350 - 350 nA else
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.T TC290 / TC297 / TC298 / TC299 BB-Step
Infineon
Cinfineon

Electrical SpecificationHigh performance LVDS Pads (LVDSH)

Table 3-25 LVDSH - IEEE standard LVDS reduced link (REDL) (cont'd)

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
Input differential threshold Vigrn SR -100 - 100 mV Driver ground potential
difference < 50 mV
Change in VOS between 0 and |dVOSCC |- - 25 mV RT =100 Ohm 5%
1
Change in Vod between 0 and |dVod CC |- - 25 mV RT = 100 Ohm +5%
1
Duty cycle tauy CC 45 - 55 %
2pF
2pF
1) Rise/ fall times are defined for 10% - 90% of Vyp
default after start-up = CMOS function
r Y Y YN P
A
HtotaI=5nH
Cox=2pF Cotal=3.5pF LVDSH
— — Ri” IN
Ry=1000hm
[j—/Ym
HtotaI=5nH N
T T Cw=350F
Cext=2pF total
LVDSH _Input _Pad _Model .vsd
Figure 3-1 LVDSH pad Input model
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.T TC290 / TC297 / TC298 / TC299 BB-Step
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Electrical SpecificationReset Timing

4) The regulator that supplies Vgyr should ensure that Vg4 is in the operational region before PORST is externally released
by the regulator. Incase of 5V nominal supply, it should be ensured that Vg > 4V before PORST is released. Incase of
3.3V nominal supply , it should be ensured that Vg, > 3V before PORST is released. The additional minimum PORST hold
time is required as an additional mechanism to avoid consecutive PORST toggling owing to slow supply slopes or residual
supply ramp-ups. It is also required to activate external PORST atleast 100us before power-fail is recognised to avoid
consecutive PORST toggling on a power fail event.

5) This parameter includes the delay of the analog spike filter in the PORST pad.

VDDP Vooren Voorea

+/

Voorr

VDD

L/

teoa
tpoa
PORST A Cold k Warm
ESRO N — " —
et 1| ~tp
=k 1 |

Pads | A Tristate Z / pullup H Programmed J Z/IH \Programmed ZIH| 7 \Prggrammed I

pad™ Pa™

stat state

undefined undefined
TRST r teosr=— | ;;X]!po =~ ,
e J S
TESTMODE f *:‘ A jc;
HWCFG power -on config

reset_beh_aurix
Figure 3-8 Power, Pad and Reset Timing
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TC290/TC297 / TC298 / TC299 BB-Step

Electrical SpecificationQSPI Timings, Master and Slave Mode

4) For compensation of the average on-chip delay the QSPI module provides the bit fields ECONz.A, B and C.

5) The setup and hold times are valid for both settings of the input pads thresholds: TTL and AL.

Table 3-62 Master Mode timing MPss output pads for data and clock, CL=50pF

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

SCLKO clock period ts, CC 40 - - ns C_=50pF

Deviation from the ideal duty | t50, CC -2 - 3.5+0.035 |ns 0 < C_ <200pF

cycle 23 *CL

MTSR delay from SCLKO t;; CC -8 - 8 ns C_=50pF

shifting edge

SLSOn deviation from the ideal |t5,, CC -8 - 8 ns MPss; C,=50pF

programmed position 1 R 15 ns MP+sm; C,=50pF
0 - 50 ns MP+m, MPm, LPm;

C,_=50pF

MRST setup to SCLK latching |ts, SR 40 99 - - ns C_=50pF

edge ¥

MRST hold from SCLK latching |ts; SR -5 4%) - - ns C,=50pF

edge

1) Documented value is valid for master transmit or slave receive only. For full duplex the external SPI counterpart timing has

to be taken into account.

2) The PLL jitter is not included. It should be considered additionally, corresponding to the used baudrate. The duty cycle can

be adjusted using the bit fields ECONz.A, B and C with the finest granularity of Tyax = 1/ fyax-

3) Positive deviation lenghtens the high time and shortens the low time of a clock period. Negative deviation does the

opposite.

4) For compensation of the average on-chip delay the QSPI module provides the bit fields ECONz.A, B and C.

5) The setup and hold times are valid for both settings of the input pads thresholds: TTL and AL.

Table 3-63 Master Mode timing MPsm output pads

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

SCLKO clock period ts, CC 100 - - ns C_=50pF

Deviation from the ideal duty | t50, CC -3 - 4+0.04* |ns 0 < C_ <200pF

cycle 23 C.

MTSR delay from SCLKO t;; CC -11 - 10 ns C_=50pF

shifting edge

SLSOn deviation from the ideal |t5,0 CC -11 - 10 ns C_=50pF

programmed position

MRST setup to SCLK latching |ts, SR 60 4% - - ns C_ =50pF

edge ¥

MRST hold from SCLK latching |ts; SR -1049 |- - ns C_=50pF

edge

1) Documented value is valid for master transmit or slave receive only. For full duplex the external SPI counterpart timing has

to be taken into account.
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Electrical SpecificationMSC Timing 5V Operation

Table 3-76 MPss clock/data (LVDS pads in CMOS mode, option ENO1) (cont'd)

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
SOPx output delay ® t,, CC -4 - 7 ns MPss; C,=50pF
ENXx output delay © t,s CC -6 - 7 ns MP+ss/MPRss;
C,_=50pF
-2 - 16.5 ns MP+sm/MPRsm;
C,=50pF
-4 - 10 ns MPss; C, =50pF
0 - 32 ns MPsm; C,=50pF;
except pin P13.0
0 - 32 ns MPsm; C,=50pF; pin
P13.0
5 - 45 ns MPmM/MP+m/MPRm;
C, =50pF
-11 - 7.5 ns MP+ss/MPRss;
C, =0pF
-4 - 13 ns MP+sm/MPRsm;
C, =0pF
-10 - 7 ns MPss; C, =0pF
-1 - 22 ns MPsm; C =0pF
-2 - 25 ns MP+m/MPm/MPRm;
C,=0pF
SDI bit time ty CC 8 *tysc |- - ns Upstream Timing
SDlI rise time ) t45 SR - - 200 ns Upstream Timing
SDI fall time ” t49 SR - - 200 ns Upstream Timing

1) FCLP signal rise/fall times are the rise/fall times of the LVDSM pads, and the high/low times are min 1 * T,.
) T depends on the clock source selected for baud rate generation in the ABRA block of the MSC.
3) FCLP signal high and low can be minimum 1 * Ty,g¢.
) The PLL jitter is not included. It should be considered additionally, corresponding to the used baudrate. The duty cycle can
be adjusted if the ABRA block is used.
5) Positive deviation lenghtens the high time and shortens the low time of a clock period. Negative deviation does the
opposite.
6) From FCLP rising edge.
7) When using slow and asymmetrical edges, like in case of open drain upstream connection, the application must take care
that the bit is long enough (the baud rate is low enough) so that under worst case conditions the three sampling points in
the middle of the bit are not violated.

Table 3-77 MP+sm/MPRsm clock/data

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.
FCLPx clock period t,0 CC 2*T, - - ns MP+sm/MPRsm;
C,_=50pF
Deviation from ideal duty cycle |t,,, CC -3 - 3+0.01* |ns MP+sm/MPRsm; 0 <
23 C. C, < 200pF
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Electrical SpecificationEthernet Interface (ETH) Characteristics

3.284 ETH RMII Parameters
In the following, the parameters of the RMIl (Reduced Media Independent Interface) are described.

Table 3-85 ETH RMII Signal Timing Parameters

Parameter Symbol Values Unit Note / Test Condition
Min. Typ. Max.

ETH_RMII_REF_CL clock t;3 CC 20 - - ns C,=25pF; 50ppm

period

ETH_RMII_REF_CL clock high |t;, CC 7Y - 132 ns C =25pF

time

ETH_RMII_REF_CL clock low |t;5 CC 7Y - 132 ns C_=25pF

time

ETHTXEN, ETHTXD[1:0], t,g CC 4 - - ns C =25pF

ETHRXDI[1:0], ETHCRSDV,

ETHRXER; setup time

ETHTXEN, ETHTXD[1:0], t;; CC 2 - - ns C =25pF

ETHRXDI[1:0], ETHCRSDV,

ETHRXER; hold time

1) Defined by 35% of clock period.
2) Defined by 65% of clock period.
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Figure 3-28 ETH RMII Signal Timing
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HistoryChanges from version version 0.6 to 0.71

4 History

Version 0.6 is the first version of this document.

4.1 Changes from version version 0.6 to 0.71

Changes in table 'Timings for 1.8V imager, 3.3V+-5% pad power supply, TTL input level' of CIF
— Add min 3.5 ns to t;,
— Addmin3.5nstoty,
— Add min 3 ns to t;,
— Add min 3 ns to t,5
— Add min 3.5 ns to t;,
— Add min 3.5 ns to t;5
— Addmin4 nstoty,
— Add min5nstot;,
— Addmin4 nstot,,
— Addmin5nstoty,
— Add min 10.42 ns to ty,
— Add min 9 ns to t;,
— Add min 10 ns to t;,
— Add min 9 ns to t;5
— Add min 10 ns to t,,
— Add min 4.5 ns to t;4
— Add min4.5ns tot;,
+ Changes in table 'Timings for 0.4V to 2.4V input signals (2.8V imager), +-5% pad power supply' of CIF
— Add min 3.5 nsto t;,
— Add min 3 ns to t;,
— Add min 3 ns to t;5
— Add min 3.5 ns to t;,
— Addmin5nstot,,
— Add min 10.42 ns to t,,
— Add min 9 ns to t;,
— Add min 10 ns to t;,
— Add min 9 ns to t,5
— Add min 10 ns to t;,
— Add min 4.5 ns to t;,
— Add min 4.5 ns to t;,
— Addmin5nstot,,
» Changes in table 'Timings for 1.8V imager, TTL input level' of CIF
— Add min 3 ns to t;,
— Add min 3.5 nsto t;,
— Addmin3.5nstot;,
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HistoryChanges from version version 0.6 to 0.71

— Change note of Ky sp from " to '5mA < |, < OmA'

— Change note of K5y from 'Analog Inputs overlaid with class LP pads or pull down diagnostics' to 'Analog
Inputs overlaid with class LP pads or pull down diagnostics; -1mA < |, < OmA'

— Change max value of Ky py from 1.4*102 to 1.5*1072
— Add max 3*107 to Kgyan
+ DSADC
— Change description of 15,5 from 'Positive reference pin leakage' to 'Positive reference Vger4 pin leakage'
— Change description of |5z from 'Negative reference pin leakage' to 'Negative reference V,g\p¢ pin leakage'
— Change min value of EDgpy from -0.1 % to -0.2 %
— Change max value of EDgp\ from 0.1 % to 0.2 %
— Change min value of EDggr from -350 mV to -100 mV
— Add max 100 mV to EDgge
— Change typ value of EDggr from -150 mV to mV
— Change note of SNR from 'fpg = 30kHZz' to 'fpg = 30 kHz; Vpy = £5%'
— Change min value of SNR from 76 dB to 80 dB
— Change note of SNR from 'fpg = 50kHZz' to 'fpg = 50 kHz; Vi = £5%'
— Change min value of SNR from 74 dB to 78 dB

— Add footnote 'Single-ended mode reduces the SNR by 6 dB if the unused input is grounded, by 3 dB if the
unused input connects to V¢ (GAIN = 2)." to SNR

— Remove footnote 'Single-ended mode reduces the SNR by 6 dB if the unused input is grounded, by 3 dB
if the unused input connects to V, (GAIN = 2).' from SNR

— Change min value of EDguy from -5 % to -3.5 %

— Change max value of EDgy ) from 5 % to 3.5 %

— Change note of Ry, from 'Exact value (+-1%) available in UCB' to 'Exact value (+1%) available in UCB'
— Add footnote 'The variation of the impedance between different channels is < 1.5%.' to Rpain

— Change note of Rp,,y from 'Exact value (+-1%) available in UCB' to 'Exact value (+1%) available in UCB'
— Change note of Ry, from 'Exact value (+-1%) available in UCB' to 'Exact value (+1%) available in UCB'
— Change note of SNR from 'fpg = 100kHZz' to 'fog = 100 kHz; Vppy = £5%'

— Change min value of SNR from 69 dB to 74 dB

— Remove footnote '10 kHz only with 10MHz Modulator clock frequency reachable' from fog

— Add footnote '10 kHz only reachable with 10 MHz modulator clock frequency.' to fpg

— Change note of SBA from'1,5... 2f'to 1.5 ... 2 f'

— Remove footnote 'Derating factors:
-2 dB in standard-performance mode.
-3 dB for CMV = 10g, i.e. Voy = (Varert2%) / 2.0." from SBA

— Add footnote 'CIC3, FIRO, FIR1 filters enabled.' to SBA

— Change note of SBA from '2,5 ... OSR/2 f;' to 2.5 ... OSR/2 fy'

— Change note of SBA from '0,5 ... 1 f'to '0.5 ... 1 f'

— Change note of SFDR from 'VCM = 2.2V, DC coupled' to 'V, = 2.2 V, DC coupled; Vppy = £10%'

— Add footnote 'Derating factors:
-2 dB in standard-performance mode.
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HistoryChanges from version version 0.71 to 1.0

— Add typ 0.207 + 0.003 * (S [KByte]) / (fes, [MHZ]) s to tegp

— Add typ 0.12 + 0.08/(frg, [MHz]) s to terp

— Add typ 0.207 + 0.003 * (S [KByte]) / (feg [MHZ]) s to tyerp

— Addtyp 0.12 + 0.01 * (S [KByte]) / (frg [MHZ]) s to tyerp

— Add typ 0.57 + 0.15/(frg, [MHZz]) s to terp

— Add typ 0.57 + 0.019 * (S [KByte]) / (frg [MHZ]) s to tyerp
+ Changes in table 'Class MP+ 3.3V' of Standard_Pads

— Add 5.42 ns to Class MP+ 3.3V

— Add 5.9 ns to Class MP+ 3.3V

— Add 7.65 ns to Class MP+ 3.3V

— Add 7.36 ns to Class MP+ 3.3V

— Add 4.8 ns to Class MP+ 3.3V

— Add 5.32 ns to Class MP+ 3.3V

— Add max 5.42 ns to typp

— Add max 5.9 ns to typp

— Add max 7.65 ns to typp

— Add max 7.36 ns to typp

— Add max 4.8 ns to typp

— Add max 5.32 ns to typp

4.2 Changes from version version 0.71to 1.0

+ DSADC
— Change min value of |5z from -2 % to -3 pA %
+ DSADC_33V
— Change min value of EDg, from -0.2 % to -0.3 %
— Change max value of EDg,y from 0.2 % to 0.3 %
— Change min value of 15,4 from -2 % to -3 pA %
» Changes in table 'Overload Parameters' of Overload
— Change min value of l;yana from -1 mA to -3 mA
— Change note of Ky sy from 'else; -1mA < I,y < OmA' to 'else; -5mA < |,y < OmA'

— Change note of Ky from '-5mA < |, < -1mA' to 'Analog Inputs overlaid with class LP pads or pull down
diagnostics; -5mA < [ < -1TmA'’

— Change max value of Ky from 3*102 to 1*1072
* Reset Timings

— Change max value of tgp from 1.1 ms to 1.11 ms
- VADC

— Change typ value of Q;gny from 3 pC to 10 pC

— Change typ value of Qggyy from 14 pC to 50 pC

— Change min value of 1555 from -1 pA to -2.5 pA

— Change note of ENg,s from 'target' to "

— Change max value of Qcgpy from 20 pC to 75 pC
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