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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance floating point digital signal processor
microcircuit, with an operating temperature range of -55°C to +125°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturer’'s PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying

V62/11617 - o1
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s).

Device type Generic
01 SM320C6727B-EP

1.2.2 Case outline(s). The case outlines are as specified herein.

Outline letter Number of pins
X 256

the item on the engineering documentation:

X E
Case outline Lead finish
(See 1.2.2) (See 1.2.3)

Circuit function

Floating point digital signal processor

Package style

Plastic ball grid array

1.2.3 Lead finishes. The lead finishes are as specified below or other lead finishes as provided by the device manufacturer:

Finish designator

NMmMOO®>

1.3 Absolute maximum ratings. 1/ 2/

Supply voltage range, CVpp, OSCViD ..coovvvvvvieieeeiiiiiiiene,
Supply voltage range, DVpp, PLLHV ...,
Input voltage range:

All pins except OSCIN ....uviiiiiiiiiiiiee e

(0 15101 |\ o] o IR
Output voltage range:

All pins except OSCOUT

OSCOUT pin
Clamp CUMTeNt .......coeeeieiiiiiiiee e
Operating case temperature range, (Tc)
Storage temperature range (TStG) ...eeeeeeeeririiiieereeeriiiieeen.

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium
Other

+20 mA

-55°C to 125°C
-65°C to 150°C

-0.3Vtol8V 3/
-0.3Vto4.0V

-0.3VtoDVpp + 0.5V
-3.0VtoCVpp + 0.5V

-0.3VtoDVpp +0.5V
..-3.0VtoCVpp+ 0.5V

1/ Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated under “recommended
operating conditions” is not implied. Exposure to absolute maximum rated conditions for extended periods may affect device

reliability.
All voltage values are with referenced to VSS unless otherwise

externally.

specified.

3/ If OSCVpp and OSCVss pins are used as filter pins for reduced oscillator jitter, they should not be connected to CVpp and Vss
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1.3 Recommended operating conditions. 4/

Allowed PLL operating conditions

Operating free air temperature, (Tc) «eoeeeeeoeeeeeeeee i e e

... 1.14V1t0 132V
... 3.13Vto3.47V

-55°C to 125°C

Parameter Default Allowed Setting or Range
Value Min Max
1 | PLLRST = 1 assertion time during initialization N/A 125 ns
2 | Lock time before setting PLLEN = 1. After changing DO, N/A 187.5 us
PLLM, or input clock
3 | PLL input frequency (PLLREF after DO) 5/ 12 MHz 50 MHz
4 | PLL multiplier values (PLLM) x13 x4 x25
5 | PLL output frequency (PLLOUT before dividers D1, D2, D3) N/A 140 MHz 600 MHz
6/
6 | SYSCLK1 frequency (set by PPLM and dividers DO, D1) PLLOUT/1 divide frequency
specification
7 | SYSCLK2 frequency (set by PPLM and dividers DO, D2) PLLOUT/2 12, 13, or /4 of SYSCLK1
8 | SYSCLKS frequency (set by PPLM and dividers DO, D3) PLLOUT/3 EMIF frequency
specification
Thermal characteristics for case X
No. Symbol °C/W Air Flow
(m/s)
Two Signal, Two Plane, 101.5x114.5x 1.6 mm, 2 0z Cu. 7/
1 Thermal resistance junction to ambient RO;a 25 0
2 Thermal resistance junction to board RO 14.5 0
3 Thermal resistance junction to top of case RO;c 10 0
4 Thermal metric junction to board Wis 14 0
5 Thermal metric junction to top of case Wit 0.39 0

Use of this product beyond the manufacturers design rules or stated parameters is done at the user’s risk. The manufacturer
and/or distributor maintain no responsibility or liability for product used beyond the stated limits.
Some values for the DO divider produce results outside of this range and should not be selected.

In general, selecting the PLL output clock rate closest to the maximum frequency will decrease clock jitter.

EIA/JESD51-9 PCB
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2. APPLICABLE DOCUMENTS
JEDEC — SOLID STATE TECHNOLOGY ASSOCIATION (JEDEC)
JESD51-9 -  Test Board for Area Array Surface Mount Packages.
(Copies of these documents are available online at http:/www.jedec.org or from JEDEC — Solid State Technology Association, 3103
North 10th Street, Suite 240-S, Arlington, VA 22201.)
3. REQUIREMENTS

3.1 Marking. Parts shall be permanently and legibly marked with the manufacturer’'s part number as shown in 6.3 herein and as
follows:

A. Manufacturer's name, CAGE code, or logo
B. Pin 1 identifier
C. ESDS identification (optional)

3.2 Unit container. The unit container shall be marked with the manufacturer’'s part number and with items A and C (if applicable)
above.

3.3 Electrical characteristics. The maximum and recommended operating conditions and electrical performance characteristics are as
specified in 1.3, 1.4, and table | herein.

3.4 Design, construction, and physical dimension. The design, construction, and physical dimensions are as specified herein.

3.5 Diagrams.

351 Case outline. The case outline shall be as shown in 1.2.2 and figure 1.

3.5.2  Terminal connections. The terminal connections shall be as shown in figure 2.

3.5.3 Functional block diagram. The functional block diagram shall be as shown in figure 3.

3.5.4  Test and timing diagram. The test and timing diagram shall be as shown in figures 4 to 37.
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TABLE I. Electrical performance characteristics. 1/
Test Symbol Conditions Limits Unit
2/ Min Max
High level output voltage Vou lo =-100 pA DVpp — 0.2 \%
Low level output voltage VoL lo =-100 pA 0.2 \%
High level output current lon Vo =0.8 DVpp -8 mA
Low level output current loL Vo =0.22 DVpp 8 mA
High level input current ViH 2 DVpp \%
Low level input current Vi 0 0.8 \%
Input hysteresis Vhys 0.13 DVpp TvP \%
Pins without pullup or pulldown +10 HA
Input current and off state output I, loz Pins with internal pullup -50 -170
current Pins with internal pulldown 50 170
Input transition time tir 25 ns
Input capacitance Ci 7 pF
Output capacitance Co 7 pF
CVop Supply 3/ Ibp2v Capacitance =7 pF, CVpp = 1.2V 555 TYP mA
658 CPU clock = 250 MHz
DVpp Supply 3/ Iopav DVDD =3.3V, 58 TYP mA
32 bit EMIF speed = 100 MHz
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max

EMIF ELECTRICAL DATA/TIMING (See Figure 7 — 13)
EMIF SDRAM interface timing requirements

19 | Input setup time, read data valid on D[31:0] before EM_CLK rising tsu(EM_DV-EM_CLKH) 3 ns
20 | Input hold time, read data valid on D[31:0] after EM_CLK rising th(EM_CLKHJ-EM_DIV) 1.9
EMIF SDRAM interface switching characteristics
1 | Cycle time, EMIF clock EM_CLK teem_cLk) 10 ns
2 | Pulse width, EMIF clock EM_CLK high or low tw(EM_CLK) 3
3 | Delay time, EM_CLK rising to EM_CS[0] valid tdEM_cLKH-EM_Csv)s 7.7
4 | Output hold time, EM_CLK rising to EM_CS[0] invalid toh(EMCLKH-EM_CSIV)S 1.15
5 | Delay time, EM_CLK rising to EM_WE_DQM][3:0] valid {d(EM_CLKH-EM_WE-DQMV)S 7.7
6 | Output hold time, EM_CLK rising to EM_WE_DQM][3:0] invalid toh(EM_CLKH-EM_WE-DQMiV)S 1.15
7 Delay time, EM_CLK rising to EM_A[12:0] and EM_BA[1:0] valid td(EM_CLKH-EM_AV)S 7.7
8 | Output hold time, EM_CLK rising to EM_A[12:0] and EM_BA[1:0] invalid toh(EMCLKH-EM_AIV)S 1.15
9 | Delay time, EM_CLK rising to EM_D[31:0] valid td(EM_CLKH-EM_DV)S 7.7
10 | Output hold time, EM_CLK rising to EM_D[31:0] invalid toh(EMCLKH-EM_DIV)S 1.15
11 | Delay time, EM_CLK rising to EM_RAS valid td(EM_CLKH-EM_RASV)S 7.7
12 | Output hold time, EM_CLK rising to EM_RAS invalid toh(EMCLKH-EM_RASIV)S 1.15
13 | Delay time, EM_CLK rising to EM_CAS valid td(EM_CLKH-EM_CASV)S 7.7
14 | output hold time, EM_CLK rising to EM_CAS invalid toh(EMCLKH-EM_CASIV)S 1.15
15 | Delay time, EM_CLK rising to EM_WE valid td(EM_CLKH-EM_WEV)S 7.7
16 | Output hold time, EM_CLK rising to EM_WE invalid foh(EMCLKH-EM_WEIV)S 1.15
17 | Delay time, EM_CLK rising to EM_D[31:0] 3-stated td(EM_CLKH-EM_DHZ)S 7.7
18 | Output hold time, EM_CLK rising to EM_D[31:0] driving toh(EMCLKH-EM_DLZ)S 1.15
EMIF asynchronous interface timing requirements 4/ 5/
28 | Input setup time, read data valid on EM_D[31:0] before EM_CLK rising tsu(EM_DV-EM_CLKH)A 5 ns
29 | Input hold time, read data valid on EM_D[31:0] after EM_CLK rising th(EM_CLK-EM_DIV)A 2
30 | Setup time, EM_WAIT valid before EM_CLK rising edge tsu(EM_CLK-EM_WAITV)A 5
31 | Hold time, EM_WAIT valid after EM_CLK rising edge th(EM_CLK-EM_WAITIV)A 0
33 | Pulse width of EM_WAIT assertion and deassertion twEM_WATA 2E+5
34 | Delay from EM_WAIT sampled deasserted on EM_CLK rising to td(EM_WAITD-HOLD)A 4E 6/
beginning of HOLD phase
35 | Setup before end of STROBE phase (if no extended wait state are tsu(EM_WAITA-HOLD)A 4E 6/
inserted) by which EM_WAIT must be sampled asserted on EM_CLK
rising in order to add extended wait states. 7/
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
EMIF ELECTRICAL DATA/TIMING — Continued. (See Figure 7 — 13)
EMIF asynchronous interface switching characteristics 5/
1 | Cycle time, EMIF clock EM_CLK teEM_cLk) 10 ns
2 | Pulse width, high or low, EMIF clock EM_CLK tw(EM_CLK) 3
17 | Delay time, EM_CLK rising to EM_D[31:0] 3-stated tdis(EM_CLKH-EM_DHZ)s 7.7
18 | Output hold time, EM_CLK rising to EM_D[31:0] driving tena(EM_CLKH-EM_DLZ)S 1.15
21 | pelay time, from EM_CLK rising edge to EM_CS[2] t4(EM_CLK-EM_CS2V)A 0 8
22 | Delay time, EM_CLK rising to EM_WE_DQM][3:0] valid td(EM_CLK-EM_WE_DQMV)A 0 8
23 | Delay time, EM_CLK rising to EM_A[12:0] and EM_BA[1:0] valid td(EM_CLK-EM_AV)A 0 8
24 | Delay time, EM_CLK rising to EM_DJ[31:0] valid td(EM_CLK-EM_DV)A 0 8
25 | Delay time, EM_CLK rising to EM_OE valid td(EM_CLK-EM_OEV)A 0 8
26 | Delay time, EM_CLK rising to EM_RW valid td(Em_CLK-EM_Rw)A 0 8
27 | Delay time, EM_CLK rising to EM_D[31:0] 3-stated td(EM_CLK-EM_DDIS)A 0 8
32 | Delay time, EM_CLK rising to EM_WE valid tdEm_cLK-EM_WE)A 0 8
UHPI ELECTRICAL DATA/TIMING (See Figure 14 —21)
UHPI read and write timing requirements 8/ 9/
9 | Setup time, UHPI_HAS low before DS falling edge tsu(HASL_DsL) 5 ns
10 | Hold time, UHPI_HAS low after DS falling edge th(DSL_HASL) 2
11 | Setup time, HAD valid before UHPI_HAS falling edge tsu(HAD_HASL) 5
12 | Hold time, HAD valid after UHPI_HAS falling edge th(HASL_HAD) 5
13 | Pulse duration, DS low tw(DsL) 15
14 | Pulse duration, DS high tw(DSH) 2P
15 | Setup time, HAD valid before DS falling edge tsu(HAD-DSL) 5
16 | Hold time, HAD valid after DS falling edge th(DSL-HAD) 5
17 | Setup time, HD valid before DS rising edge tsu(HD-DSH) 5
18 | Hold time, HD valid after DS rising edge th(pSH-HD) 0
37 | setup time, UHPI_HCS low before DS falling edge tsu(HcsL-DsL) 0
38 | Hold time, DS low after UHPI_HCS rising edge th(HRDYH-DSL) 1
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
UHPI ELECTRICAL DATA/TIMING — Continued. (See Figure 14 —21)
UHPI read and write switching characteristics 9/ 10/
Case 1. HPIC or HPIA read 1 15 ns
Case 2. HPID read with no auto 9*2H+20
1 Delay time, DS low to HD valid ta(DSL-HDV) increment 11/
Case 3. HPID read with auto 9*2H+20
increment and read FIFO initially 11/
empty
Case 4. HPID read with auto 1 15
increment and data previously
prefetched into the read FIFO
2 Disable time, HD high impedance from DS tdis(DSH-HDV) 1 4
high
3 | Enable time, HD driven from DS low ten(DSL-HDD) 3 15
4 | Delay time, DS low to UHPI_HRDY high td(DSL-HRDYH) 12
5 | Delay time, DS high to UHPI_HRDY high td(DSH-HRDYH) 12
Case 1. HPID read with no auto 10*2H+20
6 | Delay time, DS low to UHPI_HRDY low taosL-Hrovy | INCrement 11/
Case 2. HPID read with auto 10*2H+20
increment and read FIFO initially 11/
empty
7 | Delay time, HD valid to UHPI_HRDY low td(HDV-HRDYL) 0
Case 1. HPIA write 5*2H+20
34 | Delay time, DS high to UHPI_HRDY low td(DSH-HRDYL) 11/
Case 2. HPID read with auto 5*2H+20
increment and read FIFO initially 11/
empty
35 | Delay time, DS low to UHPI_HRDY low for td(DSL-HRDYL) 40*2H+20
HPIA write and FIFO not empty 11/
36 | Delay time, UHPI_HAS low to td(HASL-HRDYH) 12
UHPI_HRDY high
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
McASP ELECTRICAL DATA/TIMING (See figure 22 — 24)
McASP timing requirements 12/ 8/
1 | Cycle time, AHCLKR external, AHCLKR input te(AHCKRX) 20 ns
Cycle time, AHCLKX external, AHCLKX input 20
2 Pulse duration, AHCLKR external, AHCLKR input tw(AHCKRX) 7.5
Pulse duration, AHCLKX external, AHCLKX input 7.5
3 | Cycle time, ACLKR external, ACLKR input te(AcKRrX) greater of 2P or 20
Cycle time, ACLKX external, ACLKX input greater of 2P or 20
4 | Pulse duration, ACLKR external, ACLKR input tw(ACKRX) 10
Pulse duration, ACLKX external, ACLKX input 10
5 Setup time, AFSR input to ACLKR internal tsu(AFRXC-ACKRX) 8
Setup time, AFSX input to ACLKX internal 8
Setup time, AFSR input to ACLKR external input 3
Setup time, AFSX input to ACLKX external input 3
Setup time, AFSR input to ACLKR external output 3
Setup time, AFSX input to ACLKX external output 3
6 Hold time, AFSR input after ACLKR internal th(ACKRX-AFRX) 0
Hold time, AFSX input after ACLKX internal 0
Hold time, AFSR input after ACLKR external input 3
Hold time, AFSX input after ACLKX external input 3
Hold time, AFSR input after ACLKR external output 3
Hold time, AFSX input after ACLKX external output 3
7 | Setup time, AXRn input to ACLKR tsu(AXR-ACKRX) 8
Setup time, AXRn input to ACLKR 3
Setup time, AXRn input to ACLKR 3
8 | Hold time, AXRn input after ACLKR th(ACKRX-AXR) 3
Hold time, AXRn input after ACLKR 3
Hold time, AXRn input after ACLKR 3
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
McASP ELECTRICAL DATA/TIMING — Continued (See figure 22 —24)
McASP switching characteristics 12/
Cycle time, AHCLKR internal, AHCLKR output 20 ns
9 Cycle time, AHCLKR external, AHCLKR output te(AHCKRX) 20
Cycle time, AHCLKX internal, AHCLKX output 20
Cycle time, AHCLKX external, AHCLKX output 20
Pulse duration, AHCLKR internal, AHCLKR output (AHR/2)-2.5 13/
10 | Pulse duration, AHCLKR external, AHCLKR output tw(AHCKRX) (AHR/2)-2.5 13/
Pulse duration, AHCLKX internal, AHCLKX output (AHX/2)-2.5 14/
Pulse duration, AHCLKX external, AHCLKX output (AHX/2)-2.5 14/
Cycle time, ACLKR internal, ACLKR output greater of 2P or 20 ns 8/
11 | cycle time, ACLKR external, ACLKR output to(ackry) greater of 2P or 20 ns 8/
Cycle time, ACLKX internal, ACLKX output greater of 2P or 20 ns 8/
Cycle time, ACLKX external, ACLKX output greater of 2P or 20 ns 8/
Pulse duration, ACLKR internal, ACLKR output (AR/2) — 2.5 15/
12 | pulse duration, ACLKR external, ACLKR output tw(ACKRX) (AR/2) - 2.5 15/
Pulse duration, ACLKX internal, ACLKX output (AX/2) - 2.5 16/
Pulse duration, ACLKX external, ACLKX output (AX/2) -2.5 16/
Delay time, ACLKR internal, AFSR output 5
Delay time, ACLKX internal, AFSX output 5
Delay time, ACLKR external input, AFSR output 10
Delay time, ACLKX external input, AFSX output 10
13 - td(ACKRX-FRX)
Delay time, ACLKR external output, AFSR output 10
Delay time, ACLKX external output, AFSX output 10
Delay time, ACLKR internal, AFSR output -2
Delay time, ACLKX internal, AFSX output -2
Delay time, ACLKR external input, AFSR output 0
Delay time, ACLKX external input, AFSX output 0
Delay time, ACLKR external output, AFSR output 0
Delay time, ACLKX external output, AFSX output 0
Delay time, ACLKX internal, AXRn output -1 5
14 | Delay time, ACLKX external input, AXRn output td(ACLKX-AXRV) 0 10
Delay time, ACLKX external output, AXRn output 0 10
Delay time, ACLKX internal, AXRn output -3 10
15 | Delay time, ACLKX external input, AXRn output tdis(ACKX-AXRHZ) -3 10
Delay time, ACLKX external output, AXRn output -3 10
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
SPI ELECTRICAL DATA/TIMING (See figure 25 — 30)
General timing requirements for SPIx Master Modes 8/
1 | Cycle time, SPIx_CLK, tespeym greater of 8P or | 256P | ns
All master modes 100 ns
2 Pulse width high, SPIx_CLK, tw(spcHM greater of 4P or
All master modes 45 ns
3 Pulse width low, SPIx_CLK, tw(spcLm greater of 4P or
All master modes 45 ns
Polarity = 0, Phase = 0, to SPIx_CLK rising 4P
4 | Dealy, initial dqtg bit valid on ta(simo-spcym Polarity = 0, Phase = 1, to SPIx_CLK rising 0.5tespoym + 4P
gg:i:g_l\:l(o tﬁ;nmal edge on Polarity = 1, Phase = 0, to SPIx_CLK falliing 4P
Polarity = 1, Phase = 1, to SPIx_CLK falliing 0.5tcspcym + 4P
Polarity = 0, Phase = 0, from SPIx_CLK rising 15
5 | Dealy, subsequent bits valio! ta(spc-simoym Polarity = 0, Phase = 1, from SPIx_CLK falling 15
gggSeP(;;(_SSFJII\)/(Ii)C?_fIt(er transmit Polarity = 1, Phase = 0, from SPIx_CLK falling 15
Polarity = 1, Phase = 1, from SPIx_CLK rising 15
Polarity = 0, Phase = 0, from SPIx_CLK falling 0.5tespcym - 10
6 | Output hold time, SPIx_SIMO | tonsrc_sivom | Polarity = 0, Phase = 1, from SPIx_CLK rising 0.5t¢spoym - 10
\éﬂllig[tﬁf :a?(c(::eelgffgggﬁacl)fbit Polarity = 1, Phase = 0, from SPIx_CLK rising 0.5t¢speym - 10
18/ Polarity = 1, Phase = 1, from SPIx_CLK falling 0.5tespcym - 10
Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5P + 15
7 | Input setup time, SPIx_SOMI tsusomi_spom | Polarity = 0, Phase = 1, to SPIx_CLK rising 0.5P + 15
\é?:llli_bgfl_oée edge of Polarity = 1, Phase = 0, to SPIx_CLK rising 0.5P + 15
Polarity = 1, Phase = 1, to SPIx_CLK falling 0.5P + 15
Polarity = 0, Phase = 0, from SPIx_CLK falling 05P +5
8 | Input hold time, SPIx_SOMI tinspc_somym | Polarity = 0, Phase = 1, from SPIx_CLK rising 05P +5
\éﬂlli a(f:tar(recelve edge of Polarity = 1, Phase = 0, from SPIx_CLK rising 05P +5
Polarity = 1, Phase = 1, from SPIx_CLK falling 05P +5
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2 Min Max

SPI ELECTRICAL DATA/TIMING — Continued (See figure 25 — 30)
General timing requirements for SPIx Slave Modes 8/

9 | Cycle time, SPIx_CLK, tespoym greater of 8P 256P ns
All slave modes or 100 ns
10 | Pulse width high, SPIx_CLK, tw(sPCH)M greater of 4P
All slave modes or 45 ns
11 | Pulse width low, SPIx_CLK, twispcLm greater of 4P
All slave modes or 45 ns
12 | Setup time, transmit data Polarity = 0, Phase = 0, to SPIx_CLK rising 2P
writtern to SPI and output tsusomi-spcys | Polarity = 0, Phase = 1, to SPIx_CLK rising 2P
onto SPIx_SOMI pin before — — -
initial clock edge from master Polarity = 1, Phase = 0, to SPIx_CLK falling 2P
19/ 20/ Polarity = 1, Phase = 1, to SPIx_CLK falling 2P
Polarity = 0, Phase = 0, from SPIx_CLK rising 2P+15
13 | Dealy, subsequent bits valid taspc-simo)s | Polarity = 0, Phase = 1, from SPIx_CLK falling 2P+15
on SPIx_SOMI after transmit o _ .
edge of SPIX_CLK Polarity = 1, Phase = 0, from SPIx_CLK falling 2P+15
Polarity = 1, Phase = 1, from SPIx_CLK rising 2P+15

Polarity = 0, Phase = 0, from SPIx_CLK falling | 0.5t¢spc)s- 10
14 | Output hold time, SPIX_SOMI | tonspc_sivo) | Polarity = 0, Phase = 1, from SPIx_CLK rising | 0.5tespc)s - 10

gg'&g[ﬁf re?(%eelgtefgtrjgﬁglfbit s Polarity = 1, Phase = 0, from SPIx_CLK rising 0.5t¢spoys - 10
21/ Polarity = 1, Phase = 1, from SPIx_CLK falling | 0.5t¢spc)s- 10
Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5P + 15
15 | Input setup time, SPIx_SIMO | tsysimo_spc) | Polarity = 0, Phase = 1, to SPIx_CLK rising 0.5P + 15
\gﬂlli bg{_c:(re receive edge of s Polarity = 1, Phase = 0, to SPIx_CLK rising 0.5P +15
Polarity = 1, Phase = 1, to SPIx_CLK falling 0.5P + 15
Polarity = 0, Phase = 0, from SPIx_CLK falling 05P +5
16 | Input hold time, SPIx_SIMO tinspc_simo)s | Polarity = 0, Phase = 1, from SPIx_CLK rising 0.5P +5
\é?:!ls( aétar(recelve edge of Polarity = 1, Phase = 0, from SPIx_CLK rising 05P +5
Polarity = 1, Phase = 1, from SPIx_CLK falling 05P +5
Additional 22/ SPI master timings, 4-Pin Enable option 8/ 23/
Polarity = 0, Phase = 0, to SPIx_CLK rising 3P +15 ns
19 | Delay from slave assertion of | tsena spom | Polarity = 0, Phase = 1, to SPIx_CLK rising 0.5tespoym +
SPIx_ENA active to first 3P +15
SPIx_CLK from master Polarity = 1, Phase = 0, to SPIx_CLK falling 3P +15
24/ Polarity = 1, Phase = 1, to SPIx_CLK falling 0.5t¢spoym +
3P +15
18 | Max delay for slave deassert Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5tc(spcym
SPIx_ENA after final Polarity = 0, Phase = 1, to SPIx_CLK falling 0
322@%&?3& ttg)eginnSltjrzg Polarity = 1, Phase = 0, to SPIx_CLK rising 0.5tc(spcym
next transfer 25/ Polarity = 1, Phase = 1, to SPIx_CLK rising 0
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
SPI ELECTRICAL DATA/TIMING — Continued (See figure 25 — 30)
Additional 22/ SPI master timings, 4-Pin Enable option 8/ 23/
Polarity = 0, Phase = 0, to SPIx_CLK rising 2P-10 ns
19 | Delay from SPIx_SCS active | tascs_srcm | Polarity = 0, Phase = 1, to SPIx_CLK rising | 0.5t¢spcym+ 2P-10
to first SPIx_CLK 26/ 27/ Polarity = 1, Phase = 0, to SPIx_CLK falling 2P-10
Polarity = 1, Phase = 1, to SPIX_CLK falling | 0.5t¢spcym + 2P-10
Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5t¢spoym
20 | Delay from final SPIx_CLK taspc_scsv | Polarity = 0, Phase = 1, to SPIx_CLK falling 0
g%_tsoc?aszz; dezfertlng Polar?ty =1, Phase =0, to SPIx_CLK r?sing 0.5tc(spcym
Polarity = 1, Phase = 1, to SPIx_CLK rising 0
Additional 22/ SPI master timings, 5-Pin option 8/ 23/
Max delay for slave to Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5tc(spcym ns
18 | deassert SPIx_ENA after Polarity = 0, Phase = 1, to SPIx_CLK falling 0
final SPIx_CLK edge to Polarity = 1, Phase = 0, to SPIx_CLK rising 0.5t¢spoym
ensure master does not - —
begin the net transfer 30/ Polarity = 1, Phase = 1, to SPIx_CLK rising 0
Polarity = 0, Phase = 0, to SPIx_CLK falling 0.5t¢spoym
20 | Delay from final SPIx_CLK Polarity = 0, Phase = 1, to SPIx_CLK falling 0
gg%_g)cglaz; dzs/sertlng Polar?ty =1, Phase =0, to SPIx_CLK r?sing 0.5tc(spcym
Polarity = 1, Phase = 1, to SPIx_CLK rising 0
Max delay for slave SPI to 05P
21 | drive SPIx_ENA valid after ta(scsL_ENALM
master asserts SPIx_SCS
to delay the master from
beginning the next
transfer
Polarity = 0, Phase = 0, to SPIx_CLK rising 2P-10
22 | Delay from SPIx_SCS active | tascs_spom | Polarity = 0, Phase = 1, to SPIx_CLK rising | 0.5t¢spcm+ 2P-10
to first SPIx_CLK Polarity = 1, Phase = 0, to SPIx_CLK falling 2P-10
26/ 27/ 32/ Polarity = 1, Phase = 1, to SPIx_CLK falling | 0.5tqspcp + 2P-10
Polarity = 0, Phase = 0, to SPIx_CLK rising 3P +15
23 | Delay from assertion of tdeNA_sPC)M Polarity = 0, Phase = 1, to SPIx_CLK rising 0.5t¢spoym +
SPIx_ENA low to first 3P + 15
SPIx_CLK edge 33/ Polarity = 1, Phase = 0, to SPIx_CLK falling 3P +15
Polarity = 1, Phase = 1, to SPIx_CLK falling 0.5t¢spoym +
3P + 15
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2 Min Max
SPI ELECTRICAL DATA/TIMING — Continued (See figure 25 — 30)
Additional 34/ SPI slave timings, 4-Pin Enable option 8/ 35/
Polarity = 0, Phase = 0, to SPIx_CLK falling P-10 3P + 15 ns
24 | Delay from final SPIx_CJK laspc_ENAH)S | Polarity = 0, Phase = 1, to SPIx_CLK falling | 0.5tespcyu + P-10 | 0.5tespcm
edge to slave SPIx_ENA +3P+15
Polarity = 1, Phase = 0, to SPIx_CLK rising P-10 3P + 15
Polarity = 1, Phase = 1, to SPIx_CLK rising | 0.5tgspcym+ P-10 | 0.5tcspcym
+ 3P+15
Additional 34/ SPI slave timings, 4-Pin chip select option 8/ 35/
Required delay from SPIx_SCS P ns
25 | asserted at slave to first
SPIx_CLK edge at slave
Polarity = 0, Phase = 0, to SPIx_CLK falling | 0.5t¢spcym + P-10
26 gequiged de:;’liy frt;mfl final taspc_scsis | Polarity = 0, Phase = 1, to SPIx_CLK falling P-10
PIx_CLK edge before — — —
SPIx_SCS is deasserted Polarity = 1, Phase = 0, to SPIX_CLK rising | 0.5t¢spcym +P-10
Polarity = 1, Phase = 1, to SPIx_CLK rising P-10
Delay from master asserting tena(scsL_ P+15
27 | SPIx_SCS to slave driving SOMIS
SPIx_SOMI valid
Delay from master deasserting tais(scsH_ P+15
28 | SPIx_SCS to slave 3-stating SOMIS
SPIx_SOMI
Additional 34/ SPI slave timings, 5-Pin option 8/ 35/
Required delay from SPIx_SCS P ns
25 | asserted at slave to first taspc_scsHys
SPIx_CLK edge at slave
Polarity = 0, Phase = 0, to SPIX_CLK falling | 0.5t¢spcym +P-10
26 gFe)?uirCeEKde?y fr;mfl final taspe_scsHys | Polarity = 0, Phase = 1, to SPIx_CLK falling P-10
X_ edge before __ - —
SPIx SCS is deasserted Polarity = 1, Phase = 0, to SPIx_CLK rising | 0.5t¢spcym + P-10
Polarity = 1, Phase = 1, to SPIx_CLK rising P-10
Delay from master asserting tena(scsL_ P+10
27 | SPIx_SCS to slave driving SOMIS
SPIx_SOMI valid
Delay from master deasserting tais(scsH_ P+ 10
28 | SPIx_SCS to slave 3-stating SOMIS
SPIx_SOMI
Delay from master asserting 15
29 | SPIx_SCS to slave driving
SPIx_ENA valid
Delay from final clock receive Polarity = 0, Phase = 0, to SPIx_CLK falling 2P + 15
30 | edge on SPIx_CLK to slave 3- Polarity = 0, Phase = 1, to SPIx_CLK falling 2P + 15
tarting or driving high __ - —
SPIx ENA 36/ Polarity = 1, Phase = 0, to SPIx_CLK rising 2P + 15
Polarity = 1, Phase = 1, to SPIx_CLK rising 2P + 15
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
I2C ELECTRICAL DATA/TIMING (See Figure 31-33)
12C input timing requirements
1 | Cycle time, 12Cx_SCL tegsey) Standard Mode 10 ks
Fast Mode 2.5
2 | Setup time, 12Cx_SCL high before 12Cx_SDA tsuscLH_spay | Standard Mode 4.7
low Fast Mode 0.6
3 | Hold time, 12Cx_SCL low after 2Cx_SDA low | tnsc soay  |—tandard Mode 4
Fast Mode 0,6
4 | Pulse duration, 12Cx_SCL low tw(scLL) Standard Mode 4.7
Fast Mode 1.3
5 | Pulse duration, 12Cx_SCL high tw(scLH) Standard Mode 4
Fast Mode 0.6
6 | Setup time, 12Cx_SDA before 12Cx_SCL high | tsusoa sy  |—tandard Mode 250
Fast Mode 100
7 Hold time, 12Cx_SDA after I2Cx_SCL low th(spa_scLL) Standard Mode 0
Fast Mode 0 0.9
8 | Pulse duration, 12Cx_SDA high tw(sDAH) Standard Mode 4.7
Fast Mode 1.3
9 Rise time, 12Cx_SDA trspa) Standard Mode 1000 ns
Fast Mode 20+0.1Cy 300
10 | Rise time, 12Cx_SCL tyscy) Standard Mode 1000
Fast Mode 20+0.1Cy 300
11 | Fall time, 12Cx_SDA T Standard Mode 1000
Fast Mode 20+0.1Cy 300
12 | Fall time, 12Cx_SCL tiscy) Standard Mode 1000
Fast Mode 20+0.1Cy 300
13 | Setup time, 12Cx_SCL high before 12Cx_SDA tsuscLH_spany | Standard Mode 4 Us
high Fast Mode 0.6
14 | Pulse duration, spike (must be suppressed) tw(sp) Standard Mode N/A ns
Fast Mode 0 50
15 | Capacitive load for each bus line Chb Standard Mode 400 pF
Fast Mode 400
See footnote at end of table.
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Conditions Limits Unit
2/ Min Max
12C ELECTRICAL DATA/TIMING — Continued (See Figure 31-33)
12C switching characteristics 37/
16 | Cycle time, 12Cx_SCL tegscy) Standard Mode 10 ks
Fast Mode 2.5
17 | Setup time, 12Cx_SCL high before 12Cx_SDA tsuscLH_spay | Standard Mode 4.7
low Fast Mode 0.6
18 | Hold time, 12Cx_SCL low after 2Cx_SDAlow | tnspa.scuy | >randard Mode 4
Fast Mode 0,6
19 | Pulse duration, 12Cx_SCL low twscLL) Standard Mode 4.7
Fast Mode 1.3
20 | Pulse duration, 12Cx_SCL high tw(scLH) Standard Mode 4
Fast Mode 0.6
21 | Setup time, 12Cx_SDA valid before 12Cx_SCL | tespav sciy | orandard Mode 250
high Fast Mode 100
22 | Hold time, 12Cx_SDA valid after 2Cx_SCL low | tysci soayy | orandard Mode 0
Fast Mode 0 0.9
23 | Pulse duration, I2Cx_SDA high tw(sDAH) Standard Mode 4.7
Fast Mode 1.3
28 | Setup time, 12Cx_SCL high before 12Cx_SDA tsuscLH_spany | Standard Mode 4
high Fast Mode 0.6
29 | capacitive load on each bus line from this Chb Standard Mode 10 pF
device Fast Mode 10
CLOCK ELECTRICAL DATA/TIMING (See figure 34-37)
CLKIN timing requirements
1 | Oscillator frequency range (OSCIN/OSCOUT) fosc 12 MHz
2 | Cycle time, external clock driven on CLKIN te(cLKINy 20 ns
3 Pulse width, CLKIN high tw(CLKINH) 0.4t¢cLkiny
4 Pulse width, CLKIN low twcLKin) 0.4tccLkiny
5 | Transition time, CLKIN ticLking 5
6 Frequency range of PLL input feLL 12 50 MHz
See footnote at end of table.
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8/
9/

10/
11/

12/

13/
14/
15/
16/
17/

18/
19/

20/

21/
22/
23/
24/
25/
26/
27/
28/

29/
30/

TABLE I. Electrical performance characteristics — Continued. 1/

Testing and other quality control techniques are used to the extent deemed necessary to assure product performance over the
specified temperature range. Product may not necessarily be tested across the full temperature range and all parameters may not
necessarily be tested. In the absence of specific parametric testing, product performance is assured by characterization and/or
design.

Over operating case temperature range (unless otherwise noted).

Assumes the following conditions : 25°C case temperature; 60% CPU utilization; EMIF at 50% utilization (100 MHz), 50% writes, (32
bits), 50% bit switching; two 10 MHz SPI at 100% utilization, 50% bit switching.

The actual current draw is highly application dependent. For more details on core and I/O activity, refer to manufacturer data.

E = SYSCLK3 (EM_CLK) period.

Thes parameters apply to memories selected by EM_CS[2] in beth nhormal and NAND modes.

Thes parameters specify the number of EM_CLK cycles of latency between EM_WAIT being sampled at the device pin and the EMIF
entering the HOLD phase. However, the asynchronous setup (parameter 30) and hold time (parameter 31) around each EM_CLK
edge must also be met in order to ensure the EM_WAIT signal is correct sampled.

In Figure 13, it appears that there are more than 4 EM_CLK cycles encompassed by parameter 35. However, EM_CLK cycles that
are part of the extended wait period should not be counted; the 4 EM_CLK requirements is to the start of where the HOLD phase
would begin if there were no extended wait cycles.

P = SYSCLK2 period.

DS refers to HSTROBE. HD refers to UHPI_HD[31:0]. HDS refers to UHPI_HDS[1] or , UHPI_HDS[2]. HAD refers to

UHPI_HCNTL[0], UHPI_HCNTL[1], UHPI_HHWIL, and UHPI_HRW.

H = 0.5 * SYSCLK2 period.

Max delay is a best case, assuming no delays due to resource conflicts between UHPI and dMAX or CPU. UHPI_HRDY should
always to be used to indicate when an access is complete instead of relying on these parameters.

ACLKX internal — ACLKXCTL.CLKXM =1, PDIR.ACLKX =1

ACLKX external input — ACLKXCTL.CLKXM =0, PDIR.ACLKX =0

ACLKX external output — ACLKXCTL.CLKXM =0, PDIR.ACLKX =1

ACLKR internal - ACLKRCTL.CLKXM =1, PDIR.ACLKR =1

ACLKR external input — ACLKRCTL.CLKRM =0, PDIR.ACLKR =0

ACLKR external output — ACLKRCTL.CLKRM =0, PDIR.ACLKR =1

AHR - Cycle time, AHCLKR.

AHX — Cycle time, AHCLKX.

AR — ACLKR period.

AX — ACLKX period.

First bit may be MSB or LSB depending upon SPI configuration. MO(0) refers to first bit and MO(n) refers to last bit output on
SPIx_SIMO. MI(0) refers to the first bit input and MI(n) refers to the last bit input on SPIx_SOMI.

The final data bit will be held on the SPIx_SIMO pin until the SPIDATO or SPIDATL register is writtern with new data.

First bit may be MSB or LSB depending upon SPI configuration. SO(0) refers to first bit and SO(n) refers to last bit output on
SPIx_SOMI. SI(0) refers to the first bit input and SI(n) refers to the last bit input on SPIx_SIMO.

Measured from termination of the write of new data to the SPI module, as evidenced by new output data appearing on the
SPIx_SOMI pin. In analyzing throughput requirements, additional internal bus cycles must be accounted for to allow data to be
writtern to the SPI module by either the DSP CPU or the dMAX.

The final data bit will be held on the SPIx_SOMI pin until the SPIDATO or SPIDATL1 register is writtern with new data.

These parameters are in addition to the general timing for SPI master modes on sheet 10.

Figure shows only Polarity = 0, Phase = 0 as an example. Table gives parameters for all four master clocking modes.

In the case where the master SPI is ready with new data before SPIx_ENA assertion.

In the case where the master SPI is ready with new data before SPIx_ENA deassertion.

In the case where the master SPI is ready with new data before SPIx_SCS assertion.

This delay can be increased under software control by the register bit field SPIDELAY.C2TDELAY[4:0].

Except for modes when SPIDAT1.CSHOLD is enabled and there is additional data to transmit. In this case SPIx_SCS will remain
asserted.

This delay can be increased under software control by the register bit field SPIDELAY.T2CTDELAY[4:0].

In the case where the master SPI is ready with new data before SPIx_ENA deassertion.
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TABLE I. Electrical performance characteristics — Continued. 1/

Except for modes when SPIDAT1.CSHOLD is enabled and there is additional data to transmit. In this case SPIx_SCS will remain
asserted.

If SPIx_ENA is asserted immediately such that the transmission in not delayed by SPIx_ENA.

If SPIx_ENA was initially deasserted high and SPIx_CLK is delayed.

These parameters are in addition to the general timing for SPI slave modes on sheet 11.
Figure shows only Polarity = 0, Phase = 0 as an example. Table gives parameters for all four slave clocking modes.

SPIx_ENA isdriven low after the transmission completes if the SPINTO.ENABLE_HIGHZ bits is programmed to 0.
Otherwise it is 3-stated. If 3-stated, an external pulluo resistor should be used to provide a valid level to the master.
This option is useful when tying several SPI slave devices to a single master.

12C must be configured correctly to meet the timings in this table.
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256 PLS
Dimensions
Symbol Millimeters Symbol Millimeters
Min Max Min | Max
A 2.02 D1/E1l 15.00 TYP
Al 0.30 0.50 D2/E2 14.95 | 15.70
A2 0.55 0.67 e 1.00 TYP
A3 0.75 0.85 el 0.50 TYP
D/E 16.80 | 17.20
1. Alllinear dimensions are in millimeters.
2. This drawing is subject to change without notice.
3. Thermally enhanced plastic package.
FIGURE 1. Case outline.
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FIGURE 2. Terminal connections.
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JTAG EMU

PMP DMP
32 ::

D1 PROGRAM/DATA
DATA RAM
RIW 256K BYTES
D2 PROGRAM/DATA
CE7x*CPU paTA MEMORY ROM PAGEOQ
RIW 256K BYTES
CONTROLLER
PROGRA
M PROGRAM/DATA
0 INT FETCH ROM PAGE1
128K BYTES
| | o
&
PROGRAM CSP 32 32
CACHE 256
32K BYTES

HIGH-PERFORMANCE
CROSSBAR SWITCH

N\

AN
V4

/0 INTERRUPTS MAX0 CONTROL MAX1 EVENTS
ouT IN
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EMIF

|

McASP DMA BUS
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N

w
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6 SERIALIZERS

N
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2 SERIALIZERS
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SPI0
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w
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RT1

NOTES:

UHPI

@@@@@@@@@v@v

PLL

PERIPHERAL INTERRUPT AND DMA EVENTS

1. UHPI is available only on this device. McASP2 is not available on this device.

FIGURE 3. Functional block diagram.
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DATA SHEET TIMING

TESTER PIN ELECTRONICS REFERENCE POINT

420, 3.5nH OUTPUT
TRANSMISSION LINE | UNDER
| TEST
4.0 pF o~ o~ 1.85 pF Z0=500), :
_L_ .J_ (SEE NOTE) , DEVICE PIN
— — | (SEE NOTE)
FIGURE 4. Test load circuit for AC timing measurements.
\Y ref =15V
INPUT AND OUTPUT VOLTAGE REFERENCE LEVELS FOR AC TIMING MEASURMENTS
Vief =g MIN(@rV 5 MIN)
Vref =V|L MAX(OFV oL MAX)
RISE AND FALL TRANSITION TIME VOLTAGE REFERENCE LEVELS
FIGURE 5. Signal transitions levels.
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HIGH-PRIORTY PaRAM dMAX
EVENT ENTRY #0
EVEN
E"\‘(TR EVENT ENTRY #k
TABLE
HIMAX EVENT ENTRY #31
RAM .
HIMAX
RIW RESERVED
e > R
_—> TRANSFER ENTRY #0 (MAXO) SWITCH
PORT
TRANSFE
R G o
ENTRY HIGH-PRIORTY
TABLE TRANSFER ENTRY #k REQ
CONLTRO INTERRUPT
RIW TRANSFER ENTRY #7 LINES TO
THE CPU
EVENT
ENCODER
CROTSBA .
SWFTCH < EVENT AND
INTERRUPT
LOW-PRIORTY PaRAM
@ REGISTERS EVENTS
EVENT ENTRY #0
EVEN
E":(TR EVENT ENTRY #k
TABLE LOW-PRIORTY
REQ
LoMAX EVENT ENTRY #31
RAM
LoMAX
RIW RESERVED ORGSR
> i ——
MAX1
TRANSFER ENTRY #0 ( ) SWITCH
PORT
TRANSFE
R
ENTRY
TABLE TRANSFER ENTRY #k
TRANSFER ENTRY #7

dMAX CONTROLLER BLOCK DIAGRAM

FIGURE 6. dMAX controller block diagram.
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EM_CLK

BASIC SDRAM
WRITE OPERATION

2]

EM_CS[0]

EM_WE_DQM[3:0]

EM_BA[1:0]

EM_A[12:0]

EM_D[31:0]
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FIGURE 7. Basic SDRAM write operation.

EM_RAS =
EM_CAS
EM_WE
je— 1
BASIC SDRAM
READ OPERATION 2= 2
EM_CLK
et 3-| et 4-|

EM_WE_DQM[3:0]
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EM_D[31:0]
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ROOXXXX)

(RRXXRXXXRR
WAXAXXXXXX

EM_RAS

EM_WE

FIGURE 8. Basic SDRAM read operation.
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|SETUP

| STROBE | HOLD

™

emok - X L L S\ S

——|<—21 —-I——21

EM_CS[2]

EM_WE_DQM[3:0]

BYTE LANE ENABLES

000,

——||—-23

=

YT XXX XXX XXXIXXYY
KRR

I-— 22
m 'o'&;:;o'wo'wo'o'o'go‘o'wgww'o;o;o;o;v

RN

K

OOBOOONNX
R RN

RRXYXXRIXAXT XXX IXIXXTXX
R RRRRRK

. XX XARKHXXN
EM_BA[1:0] ZRXER ADDRESS
I—-— 23 | |
EM A12:0) SRXERRH ADDRESS
|_-_ 17 | 28 29 I_-_
R XA R HKHHAN X
EM_D[31:0] KRR 4 READ DATA
—] I‘— 25 —] I‘— 25
EM_OE
EM_WE
EM_RW

FIGURE 9. Asynchronous read WE strobe mode

|SETUP

| STROBE | HOLD

™

emok \_F S\

——|<—21 ——|<—21

EM_CS[2]

—- |¢—22

EM_WE_DQM([3:0] m

BYTE LANE ENABLES

XXX XX XX XX TY XXX XXXXIXYY
ARSI

XXX XX XX XX IY XXX XXXXIXYY
RN

—-] 23 | |
EM_BA[1:0] m ADDRESS
—=] 23 | |
EM_A[12:0] m ADDRESS
17 | 23—'<——| 29 |<-

——
EM_D[31:0] m

0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0;0

X
)i READ DATA %

] |<—25 ——|<—25

RXXXKXXX XXX XXXXX XXX XXX

EM_OE

EM_WE

EM_RW

FIGURE 10. Asynchronous read select strobe mode
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|SETUP

| STROBE

| HOLD |

EM_CLK ___“\L__7[__\\__J/r__\\__j/__1\___/r__\\__J/—_“\¥__7[__\\__J/r__\\__j/__w\——d/r__\\__l/

—| rlh21

EM_CS[2]

—] r-—21

— r1h22

—- 22

—] 22 — e 22

EM_WE_DQM[3:0]

—— 23

BYTE WRITE STROBES

| —— 23

RO
EM_BA[1:0] Qe

ADDRESS

LXXXXXXXXXXXXXNXNX
RN

— 23

—

SRR
EM_A[12:0] SR

ADDRESS

R R R
R

— 24

| 27

0] XXRXXTITTTIRS
EM_D[31:0] {0 R

WRITE DATA

ROOXXXXXHXXXXYAHHIXKY)
TR

|

—— 22

e
RRRXBELRKE

—— 23

(R TXX TR XXX XYY
XXX

(R TR TR XX TXX XYY
A

TR
XX

EM_OE
] I- 32 ] I—- 32
EM_WE
] |<—26
EM_RW X
FIGURE 11. Asynchronous write WE strobe mode.
SETUP STROBE HOLD |
- |<- 21 - |<- 21
EM_CS[2]
— 22
EM_WE_DQM[3:0] R BYTE WRITE STROBES
o 23
ew_oatr ol SRSERRRIRRD
— 23 | | 23
e ar20) FETRRPIR
. 24 | | -+ 27
EM_D[31:0] {RRRRRRRRXXLL WRITE DATA

XXX KXXHXXXY

EM_OE

—— rlh32

EM_WE

. |¢- 26
EM_RW -\

—— r-r-32

|

FIGURE 12. Asynchronous write select strobe mode.
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SETUP STROBE EXTENDED WAIT STATES STROBE| HOLD
| 35 -
| —
ok F N/ L \F S SN AN
-a—‘ 30 L— 31—t ’c—
EM_WAIT ASSERTED DEASSERTED
L-i 4—L— 33 4-‘
FIGURE 13. EM_WAIT timing requirements.
UHPI_HDSJ[2]
UHPI_HDSI[1] } INTERNAL HSTROBE
UHPI_HCS
UHPI_HRDY -
{ INTERNAL HRDY
FIGURE 14. UHPI strobe and ready interaction.
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DSP

EM_DI[31:16)/UHPI_HA[15:0]
SEE NOTE 1

UHPI_HCNTL[1:0]
UHPI_HD[15:0]
UHPI_HD[16/HHWIL
UHPI_HD[31:17]
“UHPI_HAS

SEE NOTE 2

UHPI_HBE[1:0]
SEE NOTE 3

UHPI_HRW

UHPI_HDS[2]
SEE NOTE 7

UHPI_HDS[1]
SEE NOTE 7
UHPI_HCS
UHPI_HRDY

AMUTE2/HINT

——X NC

EXTERNAL HOST MCU

Alx:y]
SEE NOTE 4

=  D[15:0]

A[1]

—— NC or GPIO

SEE NOTE 5

BE[1:0]

SEE NOTE 6
R/W

WE

SEE NOTE 7

RD
SEE NOTE 7

cs

= RDY

= INTERRUPT

NOTES:

NogakrwhpE

May be used as EM_D[31:16]

Optional for hosts supporting multiplexed address and data. Pull up if not used. Low when address is on data bus.
DSP byte enables UHPI_HBE[3: 2] and not required in this mode.
Two host address lines or host GPIO is address lines are not available.
A[1], assuming this address increments from 0 to 1 between two successive 16 bit accesses.
Byte enables (active during reads and writes). Some processors support a byte-enable mode on their write-enable pins.
Only required if needed for strobe timing. Not required if CS meets strobe timing requirements. Tie UHPI_HDS[2] and

UHPI_HDS[1] opposite. For more information see Figure 14.

FIGURE 15. UHPI multiplexed host address/Data Half-Word mode.
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DSP EXTERNAL HOST MCU
EM_D[31:16]/UHPI_HA[15:0] X NC
SEE NOTE 1

UHPI_HCNTL[1:0] |~ Alx:yl

SEE NOTE 3
UHPI_HD[15:0] |~ D[15:0]
UHPI_HD[16/HHWIL |~ D[16]
UHPI_HD[31:17] D[31:17]
UHPI_HAS
SEE NOTE 2
UHPI_HBE[3:0] BE[3:0]
SEE NOTE 4
UHPI_HRW | RIW

UHPI_HDS[2] | WE
SEE NOTE 5

UHPI_HDS[1] | = RD
SEE NOTE 5

UHPI_HCS | <= cs
UHPI_HRDY RDY

AMUTE2/HINT INTERRUPT

NOTES:

aghrwNRE

May be used as EM_D[31:16]

Optional for hosts supporting multiplexed address and data. Pull up if not used. Low when address is on data bus.
Two host address lines or host GPIO is address lines are not available.

Byte enables (active during reads and writes). Some processors support a byte-enable mode on their write-enable pins.
Only required if needed for strobe timing. Not required if CS meets strobe timing requirements.

FIGURE 16. UHPI multiplexed host address/Data FullWord mode

DWG NO.
V62/11617
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DSP

EM_D[31:16]/UHPI_HA[15:0]
UHPI_HCNTL[1:0]
UHPI_HD[15:0]
UHPI_HD[16)/HHWIL
UHPI_HD[31:17]

"UHPI_HAS

SEE NOTE 2
UHPI_HBE[3:0]

UHPI_HRW
~ UHPI_HDS[2]
~ UHPI_HDS[1]

“UHPI_HCS
“UHPI_HRDY

AMUTE2/HINT

EXTERNAL HOST MCU

Al17:2]

Alx:y]
SEE NOTE 1

= D[15:0]

D[16]

D[31:17]

BE[3:0]
SEE NOTE 3

R/W

WE

SEE NOTE 4

RD
SEE NOTE 4

cs

= RDY

= INTERRUPT

NOTES:
Two host address lines or host GPIO is address lines are not available.

1.

2.
3.
4

Not used in this mode.

Byte enables (active during reads and writes). Some processors support a byte-enable mode on their write-enable pins.
Only required if needed for strobe timing. Not required if CS meets strobe timing requirements.

FIGURE 17. UHPI Non-multiplexed host address/Data FullWord mode
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READ WRITE

15 T———<———r 16 15

16
.
w XX DXL X XTI
i d XXX R

, IR wniin YRR
e s QX e R K v o ongs

A SAXA, AAAXARRAANRRAN

-— 1
-3 2

<

UHPI_HD[31:0] ——— READ DATA %
(READ)
17— 16
UHPI_HD[31:0]
(WRITE) % WRITE DATA
7

4 ’ J-:M

NOTES:
1. Depending on the type of write or read operation (HDIP or HPIC), transactions on UHPI_HRDY may or may not occur.

FIGURE 18. Non-Multiplexed Read/Write timings.

e X /X /

UHPI_HAS

R KRR

UHPI_HCNTL[1:0] OO

_ R R R KRR R R RRR R R
UHPILHRW XK R RSN
UHPI_HHWIL
HSTROBE

SEE NOTE 1

2
UHPI_HD[15:0]
I‘— 7 38
.- 36--| [

UHPI_HRDY 47(—\

NOTES:
1. See Figure 14.
2. Depending on the type of write or read operation (HDIP without auto-incrementing, HPIA, HPIC, or HPID with auto-
incrementing) and the state of the FIFO, transactions on UHPI_HRDY may or may not occur.

FIGURE 19. Multiplexed Read timings using UHPI HAS.
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UHPI_HAS
ure1_HoNTL1:0) ZRTERD R R KR AIRI0E) RIS
UHPI_HRW
UHPI_HHWIL OOOAXAXXAXY »:I.‘:I.\:l.‘;’;t;‘;h;‘;l.\:l.‘:I.\:l";’"A'.O;h;Q;I.\:I’$:I.\:I '

S

OO IR R

HSTROBE \ % * {

SEE NOTE 1
fa——1 1
[-— 3 —=| -._z‘l- 3. 2

UHPI_HD[15:0]

UHPI_HRDY f k

NOTES:
1. See Figure 14.

2. Depending on the type of write or read operation (HDIP without auto-incrementing, HPIA, HPIC, or HPID with auto-
incrementing) and the state of the FIFO, transactions on UHPI_HRDY may or may not occur.

FIGURE 20. Multiplexed Read timings with UHPI_HAS held high.

UHPI_HAS

UHPI_HCNTL[1:0] X3

UHPI_HRW

UHPI_HHWIL

HSTROBE
SEE NOTE 1

UHPI_HD[15:0] £ Y £

4_-'_|35—-|38 5_.| 5 _—l

NOTES:
1. See Figure 14.

2. Depending on the type of write or read operation (HDIP without auto-incrementing, HPIA, HPIC, or HPID with auto-
incrementing) and the state of the FIFO, transactions on UHPI_HRDY may or may not occur.

FIGURE 21. Multiplexed Write timings with UHPI_HAS held high.
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¥

AHCLKRXx

RECEIVE LOGIC I

PERIPHERAL CON?'FSOLLER CLOCK/FRAME GENERATOR |~ = ACLKRX
CONF'IB%%RATION STATE MACHINE _ = AFSRx
CLOCK CHECK AND = = AMUTEINXx
DIT RAM ERROR DETECTION - = AMUTEX
384 C
384 U
OPTIONAL TRANSMIT LOGIC ~ = AFSXx
CLOCK/FRAME GENERATOR  |~= — ACLKXx
STATE MACHINE B — AHCLKXX
TRANSMIT SERIALIZER 0 - = AXRX[0]
FORMATTER
MCASP SERIALIZER 1 - == AXRX[1]
DMA BUS P
(DEDICATED) o
@
RECEIVE
FORMATTER SERIALIZER y - = AXRX[y]
McASPx(x=0,1,2)
FIGURE 22. McASP block diagram.
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AHCLKR/X
(FALLING EDGE POLARITY)

AHCLKR/X
(RISING EDGE POLARITY)

SEE NOTE 1
ACLKR/X(CLKRP=CLKXP=1) |

~ 6
5-|
AFSR/X '\

(BIT WIDTH,0 BIT DELAY) /-

AFSR/X
(BIT WIDTH,1 BIT DELAY)

AFSR/X
(BIT WIDTH,2 BIT DELAY)

AFSR/X
(SLOT WIDTH, 1 BIT DELAY)

55 5 /_\ 45

55 45 /_\ 45

) N\ .

-] P

) . / 1
w

) \ . / %%
W

55

AFSR/X
(SLOT WIDTH,2 BIT DELAY)

AFSR/X
(SLOT WIDTH,0 BIT DELAY) /

AXRIn]
(DATA IN/RECEIVE)

NOTES:

A1l

A30

A31

BO B1

B30 B31 co C1 C2

C3

C31

1. For CLKRP = CLKXP =0, the McASP transmitter is configured for rising edge (to shif data out) and the McASP receiver is

configured for falling edge (to shift data in).

2. For CLKRP = CLKXP =1, the McASP transmitter is configured for falling edge (to shif data out) and the McASP receiver is

configured for rising edge (to shift data in).

FIGURE 23. McASP input timings.
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10
-—I 9 I—-m
AHCLKR/X
(FALLING EDGE POLARITY)
AHCLKR/X
(RISING EDGE POLARITY)
-.l 1" |-——|12I¢—-| 12|-
ACLKR/X(CLKRP=CLKXP=1)
SEE NOTE 1
ACLKR/X(CLKRP=CLKXP=0)

SEE NOTE 2

AFSR/X
(BIT WIDTH,0 BIT DELAY)

AFSR/X
(BIT WIDTH,1 BIT DELAY)

AFSR/X
(BIT WIDTH,2 BIT DELAY)

AFSR/X
(SLOT WIDTH,0 BIT DELAY)

AFSR/X
(SLOT WIDTH,1 BIT DELAY)

AFSR/X
(SLOT WIDTH,2 BIT DELAY)

AXR[N]
(DATA OUT/TRANSMIT)

NOTES:

1. For CLKRP = CLKXP =1, the McASP transmitter is configured for falling edge (to shif data out) and the McASP receiver is
configured for rising edge (to shift data in).

2. For CLKRP = CLKXP = 0, the McASP transmitter is configured for rising edge (to shif data out) and the McASP receiver is
configured for falling edge (to shift data in).

FIGURE 24. McASP output timings.
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SPIx_SIMO

SPIx_SIMO

PERIPHERAL
CONFIGURATION BUS

16-BIT SHIFT REGISTER F—l

.
GPIO SPIx_SCS
CONTROL

(ALL PINS)

SPIx_ENA
NBAGHEN

'[';‘,\;'EF,;REUQF[JTE/;’% B —— | 16-BIT BUFFER | ammzmo SPIx_CLK
| 16-BIT EMULATION BUFFER |
C672x SPI MODULE
FIGURE 25. Block diagram of SPI module.
- OPTIONAL-SLAVE CHIP SELECT -
SPIx_SCS SPIx_SCS
- OPTIONAL ENABLE (READY) -
SPIx_ENA SPIx_ENA

SPIx_CLK

SPIx_CLK

SPIx_SOMI —<

} SPIx_SOMI

SPIx_SIMO {

>7 SPIx_SIMO

MASTER SPI

SLAVE SPI

FIGURE 26. lllustration of SPI master to SPI slave connection.
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MASTER MODE

POLARITY=0 PHASE=0

SPIx_CLK m

R KXY

Splfsl MO X XA XA XA XRXAX XAXXX XAXXAXAXXXXAX)

XAORROY ‘:l NOAXAOG \:l DO ‘:l NY \:l \'b:l \:l DO
SPI_SOMI b O S

ROSBON

AXXAXAXYAR
RN

OOAXAXNAXN
]

MASTER MODE
POLARITY=0 PHASE=1

SPIx_CLK /_\_/_\_#_/_\_/_\—

| e e

SPI_SIMO (S A N RN MO(0)

QOO XA XXX XXX XXX Y

AXAXXAXAXYAXAXX)
QAR

XRORIORAAARXRRK

3 X ) XA
S S OMI R AN S RN SR S

)& MO() @(E MO(n-1) )@( MO(n)

.
AXXAXAXXRXRY )
ety

MASTER MODE

AXAXXAYAX XAXXAXRCKAXAXXN
Mi(n-1) )W MIn) RO E B

POLARITY=1 PHASE=0

SPIX_CLK W

SPI_SIMO SR S R MR RS MO(

XAV XAX XXXV

SP |7S OMI 0"“‘ ".‘j.‘" x.‘.I.\.O‘l.\l.\“‘l.\/" ’0 "‘Q‘O ".‘.’.“’ "0‘«"‘0‘0"\’0‘ 0"’0‘0'0’ ‘0 "‘Q’A Ml (0)

OO O A A OO XXX XA XN XAXNY

:

ORXRXKRY OORROTR
ety RIS

MASTER MODE
POLARITY=1 PHASE=1

SPIx_CLK W
-—l I.-s |—— 6—my

OOXRXYRXNK
RO

)& MO(1) @(E MO(n-1) )@( MO(n)

(AN XAYRXXAXRNXAS
QORI

/P |
ROCYAX XA XA XA AKX AN AN AR
SPI_SIMO R R R AR R RN MO(0)
7

XA R A XA AX X AXAXXAXXAXXXANXAXXA)
Y,

SPI_SOMI

o)

SOOORR
OO0
'0:01‘%‘\‘0.010"'

,
QOCXAXXS
XA

)

FIGURE 27. SPI timings — Master mode.
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SPIx_CLK

SPI_SIMO

SPI_SOMI

SPIx_CLK

SPI_SIMO

SPI_SOMI

SPIx_CLK

SPI_SIMO

SPI_SOMI

SPIx_CLK

SPI_SIMO

SPI_SOMI

t——— 9 SLAVE MODE
12 10 —pfeng— 11 POLARITY=0 PHASE=0

15 16 |

SRR R R R R R R R R AR RRY RETRTRIRR = AN AN
O N Y SI(0) SI(1) OSSN Sl(n-1) m SIN)  RSERABRBRRS

I‘ 14
S0(0) % SO(1) :":—)0( SO(n-1) ’I)Q( SO(n) )m
pJ

KRS
OSRBAD

R R RN KRTRRXXRIRL RS
N b

SLAVE MODE
12 —a I POLARITY=0 PHASE=1

RN

OO0 X ;‘o
00000

“.’I:\.I:\‘.‘i:\":\’.‘I:\‘I:Q:\.I:\..'I:\.I:\..'I:\’I:\‘.’I:"O:O‘.’I:\V

AOAO00
1.0.0,:‘0,:‘0.0,:’0

OO0
QRN

NOONINEON IV EN LN OO
RN

X ARXAXXAXAXXAX
OONOOIOBAN

XAXYAXAXXXXNANAN
RSO

)«l‘ -I d SO(n-1) )@( SO(n)

SLAVE MODE

12—¢——| POLARITY=1 PHASE=0

~
R R R R SRR ORORR OORR

COORORXAAX?
R R R R R AR REX NN SI(0) SI(1) QR KRR Sl(n-1) W Sl(n) QARARARANN)

13 |—- I—-14-|
S0(0) w SO(1) i_)@( SO(n-1) )@( SO(n) )M

SLAVE MODE

I‘_ 12 _’I POLARITY=1 PHASE=1

OOCRXAYXA
OO

R KRR R RIRX RN
R AR

A R A AR AR Y AXAX XA X RXXX XA
R AN

AR
OO

LAXRXRXNANS R X
ARAREY

ARXXAXAXX)
OO

OO R RN AKX XAYRXX
ORISR

XA AXAXXRCRNAY
RSB

OAXXRXXRXAXXAY
OONOONNAN

., SO(n-1) w SO(n)
»

FIGURE 28. SPI timings — Slave mode.
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MASTER MODE 4 PIN WITH ENABLE

-] 17 |.. |.. 18
SPIX_CLK /_\_/_\_._/_\_/_\

X RRRARRN)
IO

R R R KXY KRNRD

RRARRRRRRARX IR
SPI_SIMO ORRRRAROORR) MO(0) R AR

X

IXRXRTXR SOOI IO IN OIS IS IS IS R R R R AR KRR AT XRY
SPLSOMI KRR R A IRASILY R AR
SPIx_ENA X " y 4
L

MASTER MODE 4 PIN WITH CHIP ENABLE

SPIx_CLK ,(_\_/_\_‘_/_\_/_\

SPI_SIMO

OXARAXAAOOCOOCOCOOAYIANYA )
R R AR

R R R YRR XKL YRIRXLRAH)
B R R OINY

R R R R R R R R R R R RXARA
R R R R KRR

SPI_SOMI

SPIx_SCS X

MASTER MODE 5 PIN

. 22 20
-] 23 18
SPIx_CLK /_\_/_\_._/_\_/_\

R R R AR R YR R) NSNS ONINI LRIV
SR SIMO R R R R KRR RN R IR

OO0 OOOOROAXAAXAOXAXA XN
SRS OMI R R R R R KX RRARXXA N R R RIS
SPIx_ENA DESEL(SEE NOTE) A X " P4 \\ DESEL(SEE NOTE)
B

SPIx_SCS \ /

NOTES:
1. Deselected is programmable either high or 3-state (Requires external pullup)

FIGURE 29. SPI timings — Master mode (4-Pin and 5-Pin).
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SLAVE MODE 4 PIN WITH ENABLE

—>| 24 -
SPIX_CLK M M

O 5 5 /—\0 A
SPI_SOMI - XXXEXBBBEXBKA_ SO0 (SO, XX SO-1) RIK SO KX

OO AN OO
SPLSINO. QR ACORRRRARK S ONEIB S, KX

SPIx_ENA

<—25-—| ——I 26 |-
SPIx_CLK M M

SPI_SOMI

RS

TRRXXX XXX XXX XXX XXX XXX XYY 0 ol X
spi_sino QR RORRRRAX SN 10, K BB

SPIx_SCS 51; /
a

SLAVE MODE 5 PIN

SPIx_CLK M M

-

SPI_SOMI
OO0 %, ~
seisimo. B R aaaaiaX, XX SR 1R 1)
] 291—-
SPIx_ENA DESEL(SEE NOTE) }' \ DESEL(SEE NOTE)

7

SPIx_SCS 51; 7(
a

7

Deselected is programmable either high or 3-state (Requires external pullup)

FIGURE 30. SPI timings — Slave mode (4-Pin and 5-Pin).
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C672x 12C MODULE

CLOCK PRESCALER

PRESCALER
REGISTER

CONTROL

12CCOARX

OWN ADDRESS
REGISTER

NOISE
12Cx_SCL FILTER
NOISE
12Cx_SDA FILTER

BIT CLOCK GENERATOR

12CCLKHx
12CCLKLx

CLOCK DIVIDE
HIGH REGISTER

CLOCK DIVIDE
LOW REGISTER

TRANSMIT

12CXSRx
12CDXRx

TRANSMIT SHIFT
REGISTER

TRANSMIT BUFFER

12CSARX

12CCMDRx

I2CEMDRx

12CCNTx

12CPID1

12CPID2

B

SLAVE ADDRESS
REGISTER

MODE REGISTER

EXTENDED MODE
REGISTER

DATA COUNT
REGISTER

PERIPHERAL ID
REGISTER 1

PERIPHERAL ID
REGISTER 2

INTERRUPT/DMA
- INTERRUPT ENABLE
RECEIVE X REGISTER
12CDRRx REGISTER BUFFER
| oo | ———— rereuer s
REGISTER
RECEIVE SHIFT INTERRUPT SOURCE
12CRSRx REGISTER 12CSRCx REGISTER
CONTROL
2CPFUNG PIN FUNCTION — PIN DATA OUT
REGISTER REGISTER
2CPDIR PIN DIRECTION p— PIN DATA OUT
REGISTER REGISTER
PIN DATA IN PIN DATA OUT
12CPDIN REGISTER 12CPDCLR REGISTER

12C MODULE BLOCK DIAGRAM

FIGURE 31. 12C module block diagram.

PERIPHERAL
CONFIGURATION
BUS

INTERRUPT DMA
REQUESTS
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L%

Il =N

REPEATED
START

FIGURE 32. 12C receive timings.

26 jo—
r _A—L,'-.LW
12Cx_SDA | I X : /
I

| |*|23T'

. o)
N b ;I;'Jfrﬂx_/—\_/:—r

: ]I 18_|_-|—.|-—16—-|
S—TOP S—ART REEATED STO
START
12C TRANSMIT TIMING
FIGURE 33. 12C transmit timings.
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FIGURE 34. RTI timer block diagram.
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FIGURE 36. PLL topology.
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FIGURE 37. PLL power supply filter.
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4. VERIFICATION

4.1 Product assurance requirements. The manufacturer is responsible for performing all inspection and test requirements as
indicated in their internal documentation. Such procedures should include proper handling of electrostatic sensitive devices,
classification, packaging, and labeling of moisture sensitive devices, as applicable.

5. PREPARATION FOR DELIVERY

5.1 Packaging. Preservation, packaging, labeling, and marking shall be in accordance with the manufacturer’s standard commercial
practices for electrostatic discharge sensitive devices.

6. NOTES
6.1 ESDS. Devices are electrostatic discharge sensitive and are classified as ESDS class 1 minimum.

6.2 Configuration control. The data contained herein is based on the salient characteristics of the device manufacturer’s data book.
The device manufacturer reserves the right to make changes without notice. This drawing will be modified as changes are provided.

6.3 Suggested source(s) of supply. Identification of the suggested source(s) of supply herein is not to be construed as a guarantee of
present or continued availability as a source of supply for the item.

Vendor item drawing Device Vendor part number
administrative control manufacturer
number 1/ CAGE code
V62/11617-01XE 01295 SM320C6727BGDHMEP

1/ The vendor item drawing establishes an administrative control number for
identifying the item on the engineering documentation.

CAGE code Source of supply
01295 Texas Instruments, Inc.

Semiconductor Group

8505 Forest Lane

P.O. Box 660199

Dallas, TX 75243

Point of contact: U.S. Highway 75 South
P.O. Box 84, M/S 853
Sherman, TX 75090-9493
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