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Migrating from TMS320C5515/05 to TMS320C5535/34/33/32

Tsang, Steve

This document provides the minimum changes required to migrate from TMS320C5515/05 to
TMS320C5535/34/33/32. Enhancements or new features of the TMS320C5535/34/33/32 devices that do
not affect migrating from the TMS320C5515/05 devices will also be briefly mentioned in this document.

All efforts have been made to provide a comprehensive list of changes. An update will be provided if

ABSTRACT

additional changes are identified.

The TMS320C5515/05 devices will henceforth be referred to as C5515/05 in this document. The

TMS320C5535/34/33/32 devices will henceforth be referred to as C5535/34/33/32 in this document.

More information on the C5535/34/33/32 DSP can be found in the TMS320C5535, TMS320C5534,
TMS320C5533, TMS320C5532 Fixed-Point Digital Signal Processors Data Manual (literature number

SPRS737).
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Overview

The following table shows the major differences between the two devices. Peripherals that are not
included in the table have no changes.

Table 1. Device Differences

C5535/34/33/32

C5515/05

Max CPU Speed
(PLL output)

50 MHz at 1.05 V
50/100 MHz at 1.3 V

60/75 MHz at 1.05 V
100/120 MHz at 1.3 V
150 MHz at 1.4 V (only C5505)

On-chip Memory C5535 320KB
C5534 256KB
320KB
C5533 128KB
C5532 64KB
USB_LDO C5535, C5534, and C5533 C5515
DSP_LDO C5535 and C5534 C5515
Bootloader Boot both encrypted and unencrypted images from

16-bit SPI EEPROM, 24-bit SPI serial flash, 12C
EEPROM, SD/SDHC/eMMC/moviNAND, UART,
and USB

Boot both encrypted and unencrypted images from
NAND, NOR, 16-bit SPI EEPROM, 24-bit SPI serial
flash, 12C EEPROM but only encrypted images
from SD/SDHC/MMC/eMMC, and USB

Pins and Peripherals

144-pin BGA (ZHH Suffix)
No EMIF support

196-pin BGA (ZCH Suffix)
EMIF Support

FFT Coprocessor
(C5535 only)

HWA FFT API Address
00fefe9c _hwafft_br
00fefebO _hwafft_8pts
00feffof _hwafft_16pts
00ffo0f5 _hwafft_32pts
00ff03fe _hwafft_64pts
00ff0593 _hwafft_128pts
00ff07a4 _hwafft_256pts
00ff09a2 _hwafft_512pts
00ffoclc _hwafft_1024pts

HWA FFT API Address
0x00ffécd6 _hwafft_br
0x00ffécea _hwafft_8pts
0x00ffédd9 _hwafft_16pts
0x00ffef2f _hwafft_32pts
0x00ff7238 _hwafft_64pts
0x00ff73cd _hwafft_128pts
0x00ff75de _hwafft_256pts
0x00ff77dc _hwafft_512pts

0x00ff7a56 _hwafft_1024pts

All trademarks are the property of their respective owners.
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Operating Conditions

2.1 Operating Voltages and CPU Speeds
Table 2. Operating Voltages and CPU Speeds for C5535/34/33/32 and C5515/05
Supply Pins C5535/34/33/32 C5515/05
1.05V 50 MHz 1.05V 60/75 MHz
CVpo 13V 50/100 MHz 13V 100/120 MHz
N/A N/A 1.4V 150 MHz (C5505 only)
All other power domains No changes
Table 3. On-Chip RAM Availability
On-Chip Device
RAM C5535 C5534 C5533 C5532 C5515/05
320KB x® -@ - - X
256KB X X - - X
128KB X X - X
64KB X X X X X
@ x — Supported
@ - — Not supported
3 Low-Dropout Regulators (LDOs)
Table 4. LDO Availability
LDO Device
C5535 C5534 C5533 C5532 C5515 C5505
ANA_LDO x® X X X X X
USB_LDO X X X -@ X -
DSP_LDO X X - - X -
@ x — Supported
@ - Not supported

For the 50-MHz devices, DSP_LDO must be programmed to 1.05 V to match the core voltage, CV,p, for
proper operation after reset. This is because DSP_LDO is enabled to 1.3 V when coming out of reset.
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4 Pin and Package Considerations

4.1 Package

The C5535/34/33/32 uses the 144-pin, 12x12 mm, Green (Pb-free and environmentally friendly) ZHH
package. For more information, see the TMS320C5535, TMS320C5534, TMS320C5533, TMS320C5532
Data Manual (literature number SPRS737). The C5515/05 uses the 196-pin, 10x10 mm, Green (Pb-free
and environmentally friendly) ZCH package.

4.2 Pin Compatibility

Due to differences between the C5535/34/33/32 and C5515/05 packages, they are not pin-to-pin
compatible.

4.3 Peripheral Changes

Table 5. Peripheral Availability

Peripheral Device
C5535 C5534 C5533 C5532 C5515/05
usB x® X X -@ X
LCD Interface X X
HWA FFT X - - - X
SAR ADC X X
@ x — Supported
@ - Not supported
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4.4 Pin Maps
Figure 1 through Figure 4 show the pin maps of the C5535/34/33/32 devices.
LCD_Djgy , LCD_D[1oy .| teo;pry | Lop.pitsy | Lop_piiay
— - SD0_D1/ | SDOD3/ | Lco by | 1282 R/ | SD1_D1 1282 D UART_CTS/ | UART_RXD/ v
P Vss LCD_D[4) | LCD_D[6)/ TRST '22'%—%/” 12S0_RX/ GP5] GPI7] GPR0)/ 12817 RX/ GP[27) GP[29)/ GP[30)/ ss
GP[14] GP[16] el 6Pl SPI_RX GP[9] SPI_TX 12S3_FS 1283_RX
LCD_RW LcD_D[oy/ LCD_Doy/ LcD_D[12)/
_RW_ | LCD_D[3)/ LCD_D5Y/ 1282_Fs/ UART_RTS/ | SD0_D2/
N DO WRB/SZPL TCK SPIRX GR13] ™S GPIIS] DVppio CVop GP[aY DVbpio GP[28)/ GP[4] DVppio
cs SPI_CS0 1283_CLK
SDO CLK/ Slggﬁcys?/ bﬁ%DPx%// SD1_D3/ SD1_D0/ SD1_CLK/
M EMU1  |LcD_cst_E1| DV, DV LCD_RS/ oV v o oV | i GP[11] 1281 DX/ | 12S1_CLK/
SPI_CS1 poe PPIO | spitsa b ss '23(5,5[%]LK/ oD GP[1] GP[31)/ GPI8) GP[6]
1283_DX
SD1_CMD/
LCD_CS0_ LCD_EN_ Vss T SD1_D2/ RSV2 USB_VBUS
L | eospicso| EMWO RDB/ BVooio Vss 'Zgl,{]s’ GP[10]
SPI_CLK
K LgBTET)'[)P/ oI Vss Vss CVpbp RSV1 USB_Vpp1p3 USB Vssips
SDO_DO/
J 12s0_px/ | LCRDRY XF USB Vgsarpsl  Vss USB_DM
oo GP[12]
H RSV10 CVpp Ves Vo5, |use_vssases| Use_DP
G RSV9 RSV12 CVpp USB_VDDA3PY| USB_Vppp | USB_R1
F Rsve CVop Vss USB_Vssrer| USB_VsspiL | USB_Vppips
E RSV7 RSVA1 Vss Vss Vss USB_Vpp1p3 |USB_Vpposc| USB_MXI
D CLK_SEL RESET CVop Vss Vs Vss CVpp  |YSB-Vssosc| uss_LDoO | usB_MxO
c CLKIN INTO DVppRrTc scL VssrTc DVppio VppA pLL Vss VSSA ANA BG_CAP CVpp Vs DSP?hDO_ Lol
B INT1 Vss Vss CVpprre | CVoprTc | Vssa ana | Vopa ana | GPAINT | ANA_LDOO LDOI RSV5 RSV3 RSV6 Lbol
A Vssa_PLL CLKOUT  [RTC_CLKOUT] SDA WAKEUP RTC_XO RTC_XI GPAINO GPAIN2 GPAIN3 RSV4 RSVO0 DSP_LDOO Vss
4 5 6 7 8 9 10 11 12 13 14

Figure 1. C5535 Pin Map
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TRST 1282 CLK/ | spo D1/ | sDo_D3/ 1252 RX/ | SD1_D1/ | 1252.DX/ | UART_CTS/ | UART_RXD/ V.
P Vss GP[14] GP[16] TRST GP[18)/ 12S0_RX/ GP5] GP[17] GP20)/ 12S1_RX/ GPR7) GP[29)/ GP[30)/ ss
SPI_CLK GP[3] SPI_RX GP[9] SPLTX 12S3_FS 1283_RX
1252_FS/ UART_RTS/
N ™00 sPI_cs2 TCK SPI_RX GP[13] ™S GP[15] DVooio CVpp P9y Vo0 crey | Sora | ovooio
SPI_CS0 1253_CLK
SDO_CLK/ 383060":\/'5?/ UAC?F{ER;D/ SD1_D3/ SD1_D0/ | SD1_CLK/
M EMU1 SPI_CS1 DVppio DVppio | SPLCS3 v, \ 12S0_CLK/ cv | GP[11] 1281DX/ | 12S1_CLK/
DD ss Sh10] DD GP[1] 1283_DX GP[8] GP6]
SD1_CMD/
L | spicso EMUO SPLCLK | Dvppo Vss Vss 1287 _Fs/ Sg,lﬁ%]y RSvz | USB_vBUS
GP[7]
B V.
k | spimx 0! Ves Ves Voo RSVI [ USB Vopyps |VSB-Vss1Pe
SDO_DO/
J 12S0_DX/ GP[12] XF USB_Vgsarpsl  Vss USB_DM
GP2]
RSV10 USB_
H CVpp Vss Voonips |USB_Vssasea|  USB_DP
G RSV9 RSV12 CVop USB_VDDA3P3| USB Vppp | USB_R1
F RSv8 CVop Vss USB_Vssrer| USB_VsspLL | USB_Vpp1ps
E RSV7 RSV Vss Vss Vss | USB Vppips|USB Vpposc| USB_Mxi
D CLK_SEL RESET CVpp Vs Vs Vs CVpp  |YSB-Vssosc| usB_LDOO | USB_MXO
INTo DSP_LDO_
c CLKIN INTO DVpprre ScL Vssrrc DVppio | VDDA_PLL Vss Vssaana | BG.CAP CVop Vss EN - Lbol
B INTT Vss Vss CVpprrc | CVoorre | Vssa ana | Vopa ana NC ANA_LDOO Lbol RSV5 RSV3 RSV6 Lbol
A Vssa pLL CLKOUT  [RTC_CLKOUT]| SDA WAKEUP RTC_XO RTC_XI NC NC NC RSV4 RSVO DSP_LDOO Vss
1 2 3 4 5 6 7 8 9 10 1 12 13 14
Figure 2. C5534 Pin Map
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— 1282_CLK/ SDO0_D1/ SDO0_D3/ 1282_RX/ SD1_D1/ 1282_DX/ UART_CTS/ | UART_RXD/
P Vss GP[14] GP[16] TRST GP[18)/ 12S0_RX/ GP5] GP[17] GP20)/ 12S1_RX/ GPR7) GP[29)/ GP[30)/ Vss
SPI_CLK GP[3] SPI_RX GP[9] SPI_TX 12S3_FS 1283_RX
1282_FSs/ UART_RTS/
N ™00 sPI_cs2 TCK SPI_RX GP[13] ™S GP[15] DVooio CVpp P9y Vo0 crey | Sora | ovooio
SPI_CS0 1283_CLK
SDO_CLK/ SBSUGC::\AS?/ UAC?F{ER;D/ SD1_D3/ SD1_Do/ SD1_CLK/
EMU1 SPI_Cs1 DV, DV, SPI_CS3 V, V, ) ! GP[11] 1281_DX/ 1281_CLK/
M - bbio bbio = CVop ss 12305 SH CVop GP[1] 1253 DX P8 GPl6]
SD1_CMD/
L | spicso EMUO SPLCLK | Dvppo Vss Vss 1287 _Fs/ sg;ﬁ[&]z/ RSvz | USB_vBUS
GP[7]
k | spimx 0! Ves Ves Voo RSVI [ USB Vopyps |VSB-Vss1Pe
SDO_DO/
J 1250_DX/ GP[12] XF USB_Vgsa1p3 Vss USB_DM
GP[2]
H RSV10 CVpp Vas VoS, |usB_vssases| UsB_DP
G RSV9 RSV12 CVpp USB_VDDA3P3| USB_Vpppy | USB_R1
F Rsv8 CVop Vss USB_Vssrer| USB_VsspLL | USB_Vpp1ps
E RSV7 RSV11 Vss Vss Vss USB_Vpp1p3 |USB_Vpposc| USB_MXI
p | cksEL RESET CVpp Vs Vs Vs CVpp  |YSB-Vssosc| UsB_LDOO | USB_MXO
c CLKIN INTO DVpprre scL Vssrrc DVppio | Vopa_pLL Vss Vssaana | BG.CAP CVop Vss DSP*I('RO* Lbol
EN
B INTT Vss Vss CVpprrc | CVoorre | Vssa ana | Vopa ana NC ANA_LDOO Lbol RSV5 RSV3 RSV6 Lbol
A Vssa PLL CLKOUT  [RTC_CLKOUT] SDA WAKEUP RTC_XO RTC_XI NC NC NC RSV4 RSVO DSPiLDOO(z) Ves
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
(1) DSP_LDOO is not supported on the TMS320C5533. An external power supply is used to provide power to
CVpp, DSP_LDO_EN should be tied to LDOI, and DSP_LDOO should be left unconnected. The RESET pin
must be asserted appropriately for device initialization after power up.
(2) DSP_LDOO is not supported on the TMS320C5533. For proper device operation, this pin must be left
connected. DSP_LDOO can be enabled to provide a regulated 1.3- or 1.05-V output only to the internal POR
to support the RTC-only mode. For more information, see the RTC Only Mode section in the TMS320C5535,
TMS320C5534, TMS320C5533, TMS320C5532 Data Manual (literature number SPRS737).
Figure 3. C5533 Pin Map
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— 1282 CLK/ | spo_D1/ | SDO_D3/ 1252 RX/ | SD1_D1/ | 1282_DX/ | UART_CTS/ | UART_RXD/ v,
P Vss GP[14] GP[16] TRST GP[18)/ 12S0_RX/ GP[5] GP[17] GP[20)/ 1251_RX/ GP[27)/ GP[29)/ GP[30)/ ss
SPI_CLK GP[3] SPI_RX GP[9] SPI_TX 1283_FS 1283_RX
1282_Fs/ UART_RTS/ DO D2,
N DO SPI_CS2 TCK SPI_RX GP[13] ™S GP[15] DVpoio CVpp GP[I9) Voo P8y s G?:—[ " "1 ovooo
SPI_CS0 1283_CLK
SDO CLK/ SDg_CMS?/ UAgT_TfD/ SD1_D3/ SD1_D0/ SD1_CLK/
M EMU1 SPI_CS1 DVppio DVppio SPI_CS3 (ol V, 12S0_CLK/ oV, 1280_F: P[31] GP[11] 1281_DX/ [ 1281_CLK/
oD ss B oD GP[1] 1283_DX GPf8] GP[6]
SD1_CMD/
L SPI_CS0 EMUO SPI_CLK DV, V. Vss 2571 Fs | SoADZ Rsv2 USB_Vgys
bpIO ss | GP[I0]
GP[7]
BV
K SPI_TX TDI Vss Vss CVpp RSV1 USB_Vpp1p3 USB_Vssips
SDO_DO/
J 12S0_DX/ GP[12] XF USB Vssatps] Vs USB_DM
GP[2]
RSV10 oV v USB_  lisB vssasps| USB_DP
H DD ss VDDA1P3 - -
G RSV9 RSV12 CVpp USB_VDDA3P3 USB_Vppp | USB_R1
F RSv8 CVop Vss USB_Vssrer| USB_VsspLL | USB_Vppips
E RSV7 RSV11 Vss Vss Vss  |USB_Vppips|USB_Vppose| UsB_Mxi
p | cwksEL RESET CVpp Vss Vss Vss CVpp  |YSB-Vssosc| uss_ USB_MXO
1
tooo"”
c CLKIN INTO DVpprre scL VssrTC DVppio | Vopa_pLL Vss Vssa ana | BG.CAP CVop Vss DSP’LE;CL Lbol
EN
B INTT Vss Vss CVpprre | CVoDRTC | Vssa ana | Vopa Ana NC ANA_LDOO Lpol RSV5 RSV3 RSV6 Lpol
DSP
A | Vssap | cLkouT |RTC_CLkouT|  SDA WAKEUP | RTC_XO RTC_XI NC NC NC RSV4 RSVO ®) Vss
- LDOO

2

3

4

5

6

7

8

9

10

1"

12

(1) USB_LDOO is not supported on the TMS320C5532. For proper device operation, this pin must be left
unconnected.

(2) DSP_LDOO is not supported on the TMS320C5532. An external power supply is used to provide power to
CVpp, DSP_LDO_EN should be tied to LDOI, and DSP_LDOO should be left unconnected. The RESET pin
must be asserted appropriately for device initialization after power up.

(3) DSP_LDOO is not supported on the TMS320C5532. For proper device operation, this pin must be left

connected. DSP_LDOO can be enabled to provide a regulated 1.3- or 1.05-V output only to the internal POR
to support the RTC-only mode. For more information, see the RTC Only Mode section in the TMS320C5535,
TMS320C5534, TMS320C5533, TMS320C5532 Data Manual (literature number SPRS737).

Shaded pins are not supported on this device. To ensure proper device operation, these pins must be hooked up
properly. For more information, see the Unsupported USB 2.0 Terminal Functions section in the TMS320C5535,
TMS320C5534, TMS320C5533, TMS320C5532 Data Manual (literature number SPRS737).

Figure 4. C5532 Pin Map
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5 Bootloader

The C5535/34/33/32 bootloader includes the following changes to support new features:

* Adds unencrypted boot image from SD/SDHC/eMMC/moviNAND, UART, and USB

» Supports reauthoring for 16-bit SPI EEPROM, 12C EEPROM, and SD/SDHC/eMMC/moviNAND
» Does not support NOR, NAND, and MMC

See the Boot Sequence section in the TMS320C5535, TMS320C5534, TMS320C5533, TMS320C5532
Data Manual (literature number SPRS737) for details.
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Changes from Original (November, 2011) to A Revision Page
« Changed description 0f DSP_LDO_EN PIN vuutiueussueruenserneaneesneansnrnsassansasassansasansassasmnsansnssnsanmnmmnsnnrnenes 7
+ Added description Of DSP_LDOO PIN utiuuueiutersssssssrsesssssassssasse st sase s it s ssarsiaissarnsrane 7
* Added description Of USB_LDOO PIN wuuuuuusetirunsesisssesssssnesssasssessaasstessaasssestssissestssinnnesssinnnssssisnnnssins 8
« Added description Of DSP_LDO_EN PIN vueuetuetuesenssuernensneansesasansnsasassansasansansanmnmansasmnemnmnsmnsanmnemnmnnmnenes 8
* Added description Of DSP_LDOO PIN utiuuueiunersssssssssesssssassssise st sase e st sassssastarsssannsrane 8
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any Tl patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from Tl to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated Tl product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:
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Audio www.ti.com/audio Communications and Telecom www.ti.com/communications
Amplifiers amplifier.ti.com Computers and Peripherals www.ti.com/computers
Data Converters dataconverter.ti.com Consumer Electronics Www.ti.com/consumer-apps
DLP® Products www.dlp.com Energy and Lighting www.ti.com/energy
DSP dsp.ti.com Industrial www.ti.com/industrial
Clocks and Timers www.ti.com/clocks Medical www.ti.com/medical
Interface interface.ti.com Security www.ti.com/security
Logic logic.ti.com Space, Avionics and Defense  www.ti.com/space-avionics-defense
Power Mgmt power.ti.com Transportation and Automotive www.ti.com/automotive
Microcontrollers microcontroller.ti.com Video and Imaging www.ti.com/video
RFID www.ti-rfid.com
OMAP Mobile Processors www.ti.com/omap
Wireless Connectivity www.ti.com/wirelessconnectivity
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