Product Brief

TC1791-AUDO MAX family

Automotive 32-bit TriCore™ Microcontroller

The TC1791 is one of three premium derivatives of the AUDO MAX family. It’s
240MHz award-winning TriCore™ CPU provides high-end microcontroller per-
formance combined with sophisticated DSP capabilities and dedicated safety
features. The new TriCore™ version 1.6 offers a significantly increased Floating
Point Unit performance and an Integer Division Unit in Hardware. Furthermore
memory protection is optimized and Branch prediction is enhanced by a new
buffer system. Equipped with up to 4.0 MByte of embedded flash and a total
of up to 288 KByte SRAM (which now comes with Error Code Correction ECC),
the TC1791 is one of the highest performing microcontrollers for embedded
real-time automotive applications. As the TC1791 (package BGA292) is inner
pin-compatible to the highest-end TC1798 (package BGA516) it is the ideal
high-end entry device with the option for later performance upgrade. The com-
prehensive and consistent tool support known from earlier TriCore™ families
will also be provided for AUDO MAX family.

Applications

B Engine and transmission control

M 4-6-8 cylinder diesel or gasoline direct injection
B Double clutch transmission

B Hybrid and electric vehicle

B Suspension systems

Features
B High performance 32-bit super-scalar TriCoreTM V1.6 CPU with 6 stage pipeline
-240/200MHz at full automotive temperature range
- Superior real-time performance
- Strong bit handling
- Fully integrated DSP capabilities
- Single precision floating point unit

M 32-bit Peripheral Control Processor with single cycle instruction (PCP2)
-48Kbyte on-chip SRAM

www.infineon.com/audomax

Features

B Memories:

-3.0/4,0MB embedded program flash
with ECC

- 192KByte data flash

- 288KByte on-chip SRAM

- 16KByte Data cache (dedicated)

- 16KByte Instruction cache
(dedicated)

B 24 DMA channels

B 2 General Purpose Timer Arrays
(GPTA)

B 4 Capture/Compare Units (CCU)

M 2 FlexRay™ channels

B 2 Micro Second bus interfaces (MSC)

M 2 asnchronous/synchronous serial
interfaces (ASC)

B 4 high speed synchronous serial
Interfaces (SSC)

B 2 High-speed Micro Link Interfaces
(MLI)

B MultiCAN module with 4 CAN nodes &
128 message objects

B 4 channel fast analog-to-digital con-
verter (FADC)

B 48 channel analog-to-digital converter
(ADO) (5/3,3V)

B 8 SENT channels

B Secure HW Extension (SHE)

B On-chip debug support (OCDS)

B Dedicated emulation device (ED-
Device) chip for multicore debugging,
tracing and calibration

M Core voltage 1,3V

B Extensive set of safety features

B Full automotive temperature range
-40°Cto 125°C

B BGA292 package
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Block Diagram

Abbeaviations:
ICACHE:  Instuction Cache
PMI n] " [} DCACHE  Data Cache
PSPR: Program Sorsich-Pad RAM
TriCore O5PR Data Scratch-Fadl Data RAM
12 KB PSPR 128 KB DSPR LMu BROM Boat ROM
16 KB ICACHE cPU 16 KB DCACHE PRlash.  Progiam Flash
128 KB OFlashc  Data Flash
SRAM PRAM Parameter RAM in PCP
l P ] CMEM:  Code RAM in PCP
__ e XBAR: SR Cross Bar (XBar_SRI)
. Cross Bar Interconnéct {S.Rl_l XBAR 1.3V, 3.3V
Exl. Supply
PMU O PMU 1 " l
OCDS L1 Debug
oma [ I
2 MB PFlash | | 2 MB PFlash 2xB |3
152 KB DFlash channets =« MLID
16 KB BROM | wE I
KeyFlash e
v — ML
Sysbem Penpheral Bus
{5FB) =  MCHK
- . ) Interrupt
R I
: & = 1 smm SDMA
ASC - L] ! + % Sl
. |E| PcP2 |3 —
K A [+ Core = . .
1 z i SCU
E-R - s = o .
[ mﬂu ’ [ S— SHE
WMUIGCAN de L= 32 KB CMEM . — ECE
SENT . _,g ¥ Request Unit
18 et ' o A v BMU
s 1 | GPT120
o E-RA K sy
’% sacu ' GPT121
FM-PLL [~ ton 5V (3.3V supported as well)
— - _ . Ext. ADC Supgply
TF TF ADCO
3 — v
ADC1 o
ccusd | |ccusz | (msco| [msct .
CCUB1 | [CCUB3 | | nvosi ILVDS) m . 3
FADC . B
SESGG .
S5C Guardian i
W
Ext. FADC Supaly
Type | eFlash | DateFlash | Frequency | SRAM | Package | Temp.Range
SAK-TC1791F-384F200EL 3,0 MB 192 KB* 200 MHz 288 KB LFBGA292 -40°C....+125°C
SAK-TC1791F-512F240EL 4,0 MB 192 KB* 240 MHz 288 KB LFBGA292 -40°C....+125°C
*EEPROM emulation (up to 60k w/e cycles)
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The information given in this document shall in no event
be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples
or hints given herein, any typical values stated herein and/
or any information regarding the application of the device,
Infineon Technologies hereby disclaims any and all warran-
ties and liabilities of any kind, including without limita-
tion warranties of non-infringement of intellectual property
rights of any third party.

INFORMATION

For further information on technology, delivery terms and
conditions and prices please contact your nearest Infineon
Technologies Office (www.infineon.com).

Due to technical requirements components may contain
dangerous substances. For information on the types in
question please contact your nearest Infineon Technologies
Office. Infineon Technologies Components may only be
used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of
such components can reasonably be expected to cause
the failure of that life-support device or system, or to affect
the safety or effectiveness of that device or system. Life
support devices or systems are intended to be implanted
in the human body, or to support and/or maintain and
sustain and/or protect human life. If they fail, it is reason-
able to assume that the health of the user or other persons
may be endangered.




