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What is "Embedded - Microcontrollers"?
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They are called "embedded" because they are embedded
within electronic devices to control various functions,
rather than serving as standalone computers.
Microcontrollers are crucial in modern electronics,
providing the intelligence and control needed for a wide
range of applications.

Applications of "Embedded -
Microcontrollers"

Active

TriCore™

32-Bit Single-Core
270MHz

ASC, CANbus, EBI/EMI, FlexRay, MLI, MSC, SSC
DMA, POR, WDT
221

4MB (4M x 8)
FLASH

192K x 8

288K x 8

1.17V ~ 3.63V

A/D 8x10b, 44x12b
External

-40°C ~ 125°C (TA)
Surface Mount
416-BGA
PG-BGA-416

https://www.e-xfl.com/product-detail/infineon-technologies/tc1793f512f270efabkxuma?2

Address: Room A, 16/F, Full Win Commercial Centre, 573 Nathan Road, Mongkok, Hong Kong



https://www.e-xfl.com/product/pdf/tc1793f512f270efabkxuma2-4418168
https://www.e-xfl.com
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers
https://www.e-xfl.com/product/filter/embedded-microcontrollers

infineon

TC1793

System Overview of the TC1793Block Diagram

Figure 3 shows the block diagram of the SAK-TC1793S-512F270EF.
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TC1793
Figure 3 Block Diagram
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Pinning
3 Pinning
Figure 4 is showing the TC1793 Logic Symbol.

Alternate Functions :

PORST —» © "
TESTMODE — > Port 0 } GPTA/ HWCFG/ E-RAY')/
General Control _ 16 GPT12
ESR) «—» Port 1 GPTA/MLIO/ERU /SSCH1 /
(7= Po SSC3/CCU6 / GPT12
ESR1 <«—» 14
_ K—7"Port 2 } GPTA/ SSCO/SSC1
TRST —»| 16
TCK / DAPO —»| K=" Port 3 } GPTA/ CCU6/ GPT12
16
ocps/ | TDUBRKIN k=7 Port 4 } GPTA/ SSC2/CCU6/GPT12
JTAG Control BRKOUT 16 b5 | ASQDJ ASCI/MSCO /MSC1/
TDO /BRKOUT/ 0 LVDS/ MLIO / CCUB / GPT12
DAP2 / BRKIN

12
ASCO /ASC1/SSC1/ CAN/
7 Port 6 E-RAY1) ccus/ GPT12

TMS / DAP1 <+—> 8
k=7 Port 7 } ERU/ADC-Mux / SSC3

XTALT 8 MLI1/GPTA/SENT/
XTAL2 «—| (ZIPot8 1 CCUG/GPTI2
V, N 15 MSCO0/MSC1/ GPTA/
oo (—7Pot® | SENT/CCUB / GPTI2
Oscillat Voposcs — 6 SS0
Scillator Port 10 }
Vssoso / TC1793 =
Vs T port 11 } EBU
Voorr — 8
Vooprscs — :i> Port 12 } EBU
16
Vopesu 7‘?4’ (7~ Port 13 } GPTA/ EBU
—» 16
Voor =7 (=27 Port 14 }GPTA/EBU/CCUG/ GPT12
Digital Circuitry Voo ?L' 16
Power Supply Vooris %L’ (—Z) Port 15 } EBU
Ves — ¥ 4
VDDZ BN (—7~) Port 16 } EBU
(ED only, NC. in PD) 16 SENT
K—Z— Port17 .
Vssar ort } (Overlay with Analog Inputs )
V. —
Vo = Anuso) | 0O/ EA00
FADC Analog FAGND —— 3 0g Inp
e \\//FAREF ) ‘ZL xAREFX ADCO/ ADC1/ ADC2
DDMF ——— AGNDx
Vooar —»] le—— Voom Analog Power Supply
NC. ﬁng ¢ Vssu

1) Only available for SAKTC 1793F-512F 270EF, SAK-
TC1793F-512F270EB, SAK-TC1793F-512F200EF,
and SAK-TC 1793F-512F200EB

TC1793_LogSym_416

Figure 4 TC1793 Logic Symbol
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PinningTC1793 Pin Configuration

Table 2 Pin Definitions and Functions (cont'd)

Pin Symbol Ctrl. | Type | Function

D5 P0.13 I/0 A1/ Port 0 General Purpose I/O Line 13
RXDBO0 I PU E-Ray Channel B Receive Data Input 0 2
T5EUDB I GPT120
T5EUDA I GPT121
Reserved o1 -
Reserved 02 -
Reserved 03 -

A5 P0.14 I/0 A2/ Port 0 General Purpose I/O Line 14
T6INA I PU GPT120
T6INB I GPT121
TXDA o1 E-Ray Channel A transmit Data Output 2
Reserved 02 -
Reserved 03 -

D4 PO0.15 1/0 A1/ Port 0 General Purpose I/O Line 15
Reserved o1 PU -
Reserved 02 -
Reserved 03 -

Port 1

P3 P1.0 1/0 A2/ Port 1 General Purpose I/O Line 0
REQO | PU External trigger Input O
EXTCLK1 (o) External Clock Output 1
Reserved 02 -
Reserved 03 -

Data Sheet
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PinningTC1793 Pin Configuration

Table 2 Pin Definitions and Functions (cont'd)
Pin Symbol Ctrl. | Type | Function
K1 P8.7 1/0 A1/ Port 8 General Purpose I/O Line 7
IN47 | PU IN47 Line of GPTAO
IN47 | IN47 Line of GPTAL
RDATA1A | MLI1 Receive Channel Data Input A
SENT7 | SENT Digital Input
ouT47 o1 OUT47 Line of GPTAO
COouT61 02 Cccuel
T60OUT 03 GPT121
Port 9
A19 P9.0 1/0 A2/ Port 9 General Purpose /O Line 0
IN48 I PU IN48 Line of GPTAO
IN48 | IN48 Line of GPTAL
COuUT63 O1 Cccue2
OouT48 02 Out48 Line of GPTA1
EN12 o3 MSC1 Device Select Output 2
B19 P9.1 1/0 A2/ Port 9 General Purpose I/O Line 1
IN49 I PU IN49 Line of GPTAO
IN49 | IN49 Line of GPTAL
CC60INB I ccue2
CC60INA I CCuU63
CC60 O1 CCcu63
OouT49 02 OUT49 Line of GPTA1
EN11 o3 MSC1 Device Select Output 1

Data Sheet

54 V1.2, 2014-05




(infineon

TC1793

PinningTC1793 Pin Configuration

Table 2 Pin Definitions and Functions (cont'd)
Pin Symbol Ctrl. | Type | Function
A21 P9.9 1/0 A1/ Port 9 General Purpose I/O Line 9
SENTO | PU SENT Digital Input
Reserved o1 -
SENTO 02 SENT Digital Output
Reserved 03 -
B21 P9.10 1/0 A1/ Port 9 General Purpose I/O Line 10
EMGSTOP | PU Emergency Stop
SENT7 | SENT Digital Input
COuUT63 o1 CCu63
SENT7 02 SENT Digital Output
Reserved 03 -
C21 P9.11 I/0 A1/ | Port 9 General Purpose I/O Line 11
SENT2 | PU SENT Digital Input
Reserved o1 -
SENT2 02 SENT Digital Output
Reserved 03 -
D21 P9.12 /0 A1/ Port 9 General Purpose I/O Line 12
SENT5 I PU SENT Digital Input
Reserved o1 -
SENT5 02 SENT Digital Output
Reserved 03 -

Data Sheet
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PinningTC1793 Pin Configuration

Table 2 Pin Definitions and Functions (cont'd)
Pin Symbol Ctrl. | Type | Function
AF8 Vearer - - FADC Reference Voltage
AES8 VEacND - - FADC Reference Ground
AE9 Voome - - FADC Analog Part Power Supply (3.3V)
AC9 Vopar - - FADC Analog Part Logic Power Supply
(1.3v)
AF9 Vssmr - - FADC Analog Part Ground
Vssar - - FADC Analog Part Logic Ground
A18, VooELs - - Flash Power Supply (3.3V)
B18,
H3
F25 Vssosc - - Main Oscillator Ground
Vss - - Digital Ground
F26 Vooosc - - Main Oscillator Power Supply (1.3V)
E26 Vbposcs - - Main Oscillator Power Supply (3.3V)
G23 Voope - - E-Ray PLL Power Supply (1.3V)
G24 Vooees - - E-Ray PLL Power Supply (3.3V)
AC11, | Vpp - - Digital Core Power Supply (1.3V)
AC20,
AB23,
V23,
P23,
E23,
D24,
C25,
B26,
D16,
D9,
H4,
R4
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TC1793

PinningTC1793 Pin Configuration

Pin Definitions and Functions (cont'd)

Pin

Symbol

Ctrl.

Type

Function

AC16,
AD16,
AE16,
AF16,
D22,
C23,
B24,
A25,
D14,
D7,K4

VDDP

Port Power Supply (3.3V)

H23,
H24,
H25,
H26,
M23,
T23,
Y23,
AC18,
AC22

VDDEBU

EBU Port Power Supply (1.8V - 2.5V - 3.3V)

R1

VDDSB

Emulation Stand-by SRAM Power Supply
(2.3V) (Emulation device only)

Note: This pin is N.C. in a productive device.

AC10,
AC17,
AC19,
AC23,
W23,
R23,
L23,
D23,
C24,
B25,
A26,
D15,
D8,
J4, T4

Digital Ground (outer balls)

Data Sheet
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Electrical ParametersGeneral Parameters

5 Electrical Parameters

This specification provides all electrical parameters of the TC1793.

5.1 General Parameters

511 Parameter Interpretation

The parameters listed in this section partly represent the characteristics of the TC1793
and partly its requirements on the system. To aid interpreting the parameters easily
when evaluating them for a design, they are marked with an two-letter abbreviation in
column “Symbol”:
« CC
Such parameters indicate Controller Characteristics which are a distinctive feature of
the TC1793 and must be regarded for a system design.
* SR
Such parameters indicate System Requirements which must provided by the
microcontroller system in which the TC1793 designed in.
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Electrical ParametersGeneral Parameters

1) The port groups are defined in Table 14.
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Electrical ParametersGeneral Parameters

Table 14 Pin Groups for Overload / Short-Circuit Current Sum Parameter
Group Pins

45 P2.[15:11]

46 P2.[10:5]
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(infineon

TC1793

Electrical ParametersDC Parameters

Table 18 Standard_Pads Class_A2
Parameter Symbol Values Unit | Note/
Min. |Typ. |Max. Test Condition
Input Hysteresis for A2 HYSA2 |0.1x |- - \Y,
pads " cC Vppop
Input Leakage current lozaz -6000 |- 6000 |[nA |Vi<Vppp/2-
Class A2 cC 1V; V> Vppp/2
+1V; V=0V,
V< Vppp V
-3000 |- 3000 |[nA |V>Vppp/2-
1V;Vi<Vppp/2
+1V
Ratio Vil/Vih, A2 pads Viaz! |06 - -
Vina
cC
On-Resistance of the Rpsonw |- 450 600 Ohm | lgy> -0.5 mA;
class A2 pad, weak driver |CC P_MOS
- 210 340 Ohm |15, < 0.5 mA,;
N_MOS
On-Resistance of the Rpsonm |- - 155 Ohm | lgy> -2 mA;
class A2 pad, medium CcC P_MOS
driver - - 110 |Ohm |15 <2 mA;
N_MOS
On-Resistance of the Rpsonz |- - 28 Ohm | loy> -2 mA;
class A2 pad, strong driver | CC P_MOS
- - 22 Ohm |l <2 mA;
N_MOS
Data Sheet 110 V1.2,2014-05
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TC1793

Electrical ParametersDC Parameters

Standard_Pads Class_A2 (cont'd)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note /
Test Condition

550

ns

C_= 150 pF; pin
out
driver= weak

18000

ns

C,= 20000 pF;
pin out
driver= medium

65000

C_= 20000 pF;
pin out
driver= weak
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Table 18 Standard_Pads Class_A2 (cont'd)

Parameter

Symbol

Values

Min.

Typ.

Max.

Unit

Note /
Test Condition

550

ns

C_= 150 pF; pin
out
driver= weak

18000

ns

C,= 20000 pF;
pin out
driver= medium

65000

ns

C_= 20000 pF;
pin out
driver= weak

Input high voltage, class
A2 pads

Vinaz
SR

min(V
DDP +
0.3,
3.6)

Input low voltage Class A2
pads

VILA2 SR

0.36 x
Voop

Output voltage high class
A2 pads

Vonaz
CC

o= -1.4 mA;
pin out
driver= medium

lop=>-1.4 mA;
pin out
driver= strong

o= -2 mA; pin
out
driver= medium

24

lon= -2 mA; pin
out
driver= strong

Vooe -
0.4

lop=> -400 pA;
pin out
driver= weak

24

lop> -500 pA;
pin out
driver= weak
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Electrical ParametersDC Parameters

2) V_sp is implemented to ensure J2716 specification. It can’'t be guaranteed that it suppresses switching due to

external noise.

Table 23 LVDS_Pads Parameters

Parameter Symbol Values Unit |Note/
Min. |Typ. |Max. Test Condition
Output impedance, pad Ro CC |40 - 140 Ohm
class F, LVDS mode
Fall time, pad type LVDS |t CC |- - 2 ns termination
100Q+1%
Rise time, pad type LVDS |tz CC |- - 2 ns termination
100Q+1%
Pad set-up time tser vo |~ - 13 us  |termination
sCC 1000 +1%
Output Differential Voltage | Vop CC | 150 - 400 mV | termination
100Q+1%
Output voltage high, pad |V, CC |- - 1525 |mV |termination
class F, LVDS mode 100Q+1%
Output voltage low, pad |V, CC | 875 - - mV | termination
class F, LVDS mode 100Q+1%
Output Offset Voltage Vo CC | 1075 |- 1325 |mV |termination
1000 +1%
Data Sheet 120 V1.2, 2014-05
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Electrical ParametersDC Parameters

Analog to Digital Converters (ADCx)

ADC parameter are valid for Vi, ppar = 1.235 V t0 1.365 V; V) =4.5V to 5.5 V.

Table 24 ADC Parameters
Parameter Symbol Values Unit |Note/
Min. |Typ. |Max. Test Condition
Switched capacitance at | Cnsw 9 20 pF
the analog voltage inputs” | CC
Total capacitance of an Camntor |- 20 30 pF
analog input CcC
Switched capacitance at | Cprersw | — 15 30 pF
the positive reference CC
voltage input?®
Total capacitance of the | Carerro |— 20 40 pF
voltage reference inputs? |; CC
Differential Non-Linearity |EApy. |[-3 - 3 LSB |ADC
Error*9)7) cc resolution= 12-
bit & 9
Gain Error#®6)7) EAgan |35 |- 35 LSB |ADC
CcC resolution= 12-
bit & 9
Integral Non- EAN -3 - 3 LSB |ADC
Linearity77 cc resolution= 12-
bit & 9
Offset Error4®6)7) EAoer |4 - 4 LSB |ADC
CcC resolution= 12-
bit & 9
Converter clock fapc SR |4 - 100 MHz | fapc= fep
Internal ADC clock fapci CC | 1 - 18 MHz | ADCO
1 - 18 MHz | ADC1
1 - 20'9  |MHz |ADC2
Charge consumption per | Qgony | 70 85" 1100 pC |chargeneedsto
conversion CcC be provided via

VAREFO

Data Sheet
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FADC Analog Input Stage
FAINXN
4>
VFAGND
4>
FAINXP
FADC Reference Voltage
Input Circuitry
VFAREF [ [,
VFAREF
4>

FADC_InpRefDiag

Figure 8
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Electrical ParametersDC Parameters

Table 29 Power Supply Parameters (cont'd)

Parameter Symbol Values Unit |Note/
Test Condition

Min. | Typ. Max.

Maximum power PDCC |- - 1633 |mW |power
dissipation pattern= max;
fCPU=270 MHz

- - 1488 |mW |power
pattern= realisti
C;

fCPU=270 MHz
- - 1523 |mW |power
pattern= max;
fCPU=200 MHz

- - 1403 |mW |power
pattern= realisti
C;
fCPU=200 MHz
1) Infineon Power Loop: CPU and PCP running, all peripherals active. The power consumption of each customer
application will most probably be lower than this value, but must be evaluated seperately.
) This current includes the E-Ray module power consumption, including the PCP operation component.
3) The Iy decreases typically by 97 mA if the fep, decreases by 50MHz, at constant T,
)
)

The Iy decreases typically by 105 mA if the fop, decreases by 50MHz, at constant T,

D-Flash read, write, or erase opoeration in parallel to P-Flash operations name in Test Condition is covered
already in the give current limits.

6) Relevant for the power supply dimensioning, not for thermal considerations.

7) In case of erase of Program Flash PFx, internal flash array loading effects may generate transient current
spikes of up to 15 mA for maximum 5 ms per flash module.

8) For power supply dimensioning of Vpnp 30 mA have to added for flash programming case.

Note: In general current consumption for operations with data flash are always lower
than the defined values for program flash read operation.

5.2.6.1 Calculating the 1.3 V Current Consumption

The current consumption of the 1.3 V rail compose out of two parts:

» Static current consumption
« Dynamic current consumption

The static current consumption is related to the device temperature T and the dynamic
current consumption depends of the configured clocking frequencies and the software

Data Sheet 135 V1.2, 2014-05
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Electrical ParametersAC Parameters

5.3.2 Power Sequencing
V a
5.25V v
5% r e e === — .
4.75V : ! \
347V | \ Varer
3.3V : \
3.0V | "
Po12%\ \.
1.365V v | NN
1.3V 1 ~on
1.235V. 4 129
t
VDDP

PORST
[
power power t
down fail

Power-Up 10.vsd

Figure 12 5V /3.3V/1.3V Power-Up/Down Sequence

The following list of rules applies to the power-up/down sequence:

All ground pins Vgg must be externally connected to one single star point in the
system. Regarding the DC current component, all ground pins are internally directly
connected.
At any moment in time to avoid increased latch-up risk,
each power supply must be higher then any lower_power_supply - 0.5V, or:
vVDD5 > vDD3.3 - 0.5V; VDD5 > VDD1.3 - 0.5 V;VDD3.3 > VDD1.3 - 0.5V, see
Figure 12.
— The latch-up risk is minimized if the I/O currents are limited to:
— 20 mA for one pin group
— AND 100 mA for the completed device 1/Os
— AND additionally before power-up / after power-down:

1 mA for one pin in inactive mode (0 V on all power supplies)
During power-up and power-down, the voltage difference between the power supply
pins of the same voltage (3.3 V, 1.3V, and 5 V) with different names (for example
VDDP, VDDFL3 ...), that are internally connected via diodes, must be lower than

Data Sheet 138 V 1.2, 2014-05
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EBU Address Address Hold | Command Recovery New Addr.
STATE Phase Phase (opt.) Phase Phase (opt.) Phase
Control Bitfield: >< ADDRC X AHOLDC RDWAIT >< RDRECOVC >< ADDRC

Duration Limits in 1..15 0..15 1...31 0..15 1..15
EBU_CLK Cycles
) i Next
A23:0] X Valid Address Next
- pv+ ty —pv +1; —

- [~ pv+t, — 1
CS[3:0] Y
CSCOMB

|——pV + ta — pv + t3
ADY } o

—=—pV + ta -

RD _71

- pv+ t, ‘

. pv+t, L

BC[3:0] *

-~ | _

|—————pV + t5 { t6
WAIT
B
AD[31:0] Data In .
MR/W
|~ pv +to
pv = programmed value,
Tesu_ck * sum (correponding bitfield values) new_DemuxRD_Async_10.vsd
Figure 26 Demultiplexed Read Access
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History

* add note at the end of Pin Reliability in Overload section

» clearify pad supply levels in Pin Reliability in Overload section

» add footnote for D-Flash currents in power section

» clearify wording for valid operating conditions

* add negative limit for class S pad leakage

* increase max values for parameter tg

» change formula 10

» change MLI parameter t,; min value

» change footnote 3 for EBU parameter t,,

» change package naming

* add products SAK-TC1793N-512F270EF and SAK-TC1793N-512F270EB
» split FADC DNL parameter into two conditions and change value for gain 4 and 8
» update footnote 10 for the ADC

» update package outline

* update parmeter description for SSC parameters t5, and ts;

» change SSC parameters from CC to SR Symbol for tgg, 57, tsg and tsg

* increase value range for BFCLKO duty cycle

The following changes where done between Version 1.0 and 1.1 of this document:

* add product option SAK-TC1793S-512F270EF

» update block diagrams to cover new option

* add identification registers for new product option

« rework first sentence for chapter 5.3

» reduce min value for t, for both PLLs

+ split f,,5 for system PLL into two conditions

* add for MLI and SSC parameter: valid strong driver medium edge only
* add footnote 5) for SSC parameters

* add parameters t,5, t;6, t;7, and t;q to the EBU

The following changes where done between Version 1.1 and 1.1.1 of this document:

« update the incoorect CHIPID values for copper and non copper bond options.
» product SAK-TC-1793N-512F270EB not longer supported and replaced by SAK-
TC1793N-512F270EF

The following changes where done between Version 1.1.1 and 1.2 of this document:

« remove the following product options:
— SAK-TC1793F-512F270EB
» change Vg from 2.1V to 1.9V in table 23
» change t, from 100ns to 200ns in table 42
» change t,q from 100ns to 200ns in table 42
+ extend Kgyay conditon from 15,< 0 mA; Ig> -1 mA to 15,< 0 mA; o> -2 mA
» change tg from -4ns to -2ns in table 43
» change t,g from -4ns to -2ns in table 43
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