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1. SCOPE

1.1 Scope. This drawing documents the general requirements of a high performance Fixed-Point Digital Signal Processor
microcircuit, with an operating temperature range of -55°C to +85°C.

1.2 Vendor Item Drawing Administrative Control Number. The manufacturers PIN is the item of identification. The vendor item

drawing establishes an administrative control number for identifying the item on the engineering documentation:

V62/09647 - 01
Drawing Device type
number (See 1.2.1)

1.2.1 Device type(s). 1/

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

Device type Generic
01 SM320VC5507-EP

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

Outline letter Number of pins
X 144

Circuit function

Fixed 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. 2/ 3/

Supply voltage 1/O range, (DVDD) «.eeeeveereereeeeeeeeeee e et e e ee e et eeeeeeeteeteete e ens e e e eteseneeeens
Supply voltage core range, (CVDD) «.o.ceeoeeueeeeeeeeee e eeeeeee et ete e steete e e ee e eeeeteseneeeans
INPUL VOIRAGE FANGE, (V1) woeieiiiiiieiie ettt e e e e et e e e e e e s et e e e e e e s eensnraeeeeas
Output VOITAGE FANGE (V0) weriieiieiiiieii et e e e e e e e e e e e e e e s e eanr e eaeaeseennnnes
Operating case temperature ranges, (Tc): (Extended) ........cccccviiieiiiiiiiiiiiieee e,
Storage temperature range, (TSTG) -« « e ureeeirrrreiiiite it ettt e e e e st s snee e e anneee s

Material

Hot solder dip
Tin-lead plate

Gold plate
Palladium

Gold flash palladium

Other

-0.3Vto+4.0V 4/
-03Vto+20V 4/
-0.3Vto+4.5V
-0.3Vto+4.5V
-55°C to +85°C
-55°C to +150°C

1/ Users are cautioned to review the manufacturers data manual for additional user information relating to this device.

2/ Stresses beyond those listed under “absolute maximum rating” 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.

3/ Long term high temperature storage and/or extended use at maximum recommended operating conditions may result in a
reduction of overall device life. See manufacturer data for additional information on enhanced plastic packaging.

4/ All voltage values are with respect to Vss.
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1.4 Recommended operating conditions. 5/

For CVpp = 1.2 V (108 MHz)

CORE

Device supply VOItagE (CVDD) .evveeirriiieiiiiee it ettt e e +1.14Vto+1.26 V
PERIPHERALS

RTC module supply voltage, core (RCVDD) ......cccoviiiiiiiiiiiiiiiicieeceecccc +1.14Vto +1.26 V

RTC module supply voltage, I1/0 (RTCINX1 and RTCINX2), (RDVpp)

................ +1.14Vto +1.26 V

USBPLL supply voltage, (USBPLLVDD) eeeriiiereeiieeeeiee e +1.14Vto+1.26 V 6/

USB module supply voltage, I1/0 (DP, DN, and PU), (USBVpp)
Device supply voltage, 1/0 (except DP, DN, PU, SDA, SCL), (DVop)

.............. +3.0Vto+3.6V
.................. +2.7Vto+3.6V 7/

A/D module digital supply voltage, (ADVDD) .....ccccoiiieiiiiiiiceiiieeeee e +2.7Vto +3.6 V
A/D module analog supply voltage, (AVDD) «....ccooveririieiiieiie e +2.7Vto+3.6V
GROUNDS
Supply voltage, GND, I/O, and core (Vss) ......cccovevriririiiiiiecsecie e oV
Supply voltage, GND, A/D module, digital (ADVSS) ...ceeveeereeiiiieeeiiieeeeeeeeeiieenns ov
Supply voltage, GND, A/D module, analog (AVSs) ....cccooveveiriieeeriieeeniieeesieeenns ov
Supply voltage, GND, USBPLL (USBPLLVSS) .....cccooiiiiiiiiiiiciiecec e oV
High level input voltage, /0 (Vin):
[ V= o To 1 | PSR +2 V minimum 8/
SDA and SCL: Vpp related input Ievel ..........cccceoiiiiieeiiiiieeeee e, 0.7 x DVpp to DVpp (max) + 0.5V 7/
All other inputs (including hysteresis iNPUtS) ...........cccccciiiiieeiiiiiiiiieee e +2V to DVpp +0.3 V
Low level input voltage, I/O (V\.):
DN @NA DP oo +0.8 V maximum 8/
SDA and SCL: Vpp related input level ..........ccccoooiieeiiiiee e, -0.5V 100.3 x DVpp 7/
All other inputs (including hysteresis iINpUts) ..o -0.3Vto+0.8V
Hysteresis level, (Vhys) — Inputs with hysteresis only ... 0.1 x DVpp
High level output current, (lon):
DN and DP (VoH = 2.45 V) ittt -177mAmax 8/
All Other OUIPULS .o - 4 mA max
Low level output current, (loL):
DN and DP (VoL = 0.36 V) .ooiiiiiieeiiiieie ettt 17mA min 8/
SDA AN SCL ...ttt e e en 3 mA max
All other OULPULS ... 4 mA max
Operating case temperature (TC) .ocveeeiueereariree e see e e et e e e e e e enneeas -55°C to +85°C

5/ 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.

6/ USB PLL is susceptible to power supply ripple. The maximum allowable supply ripple is 1% for 1 Hz to 5 kHz; 1.5% for 5
kHz to 10 MHz; 3% for 10 MHz to 100 MHz , and less than 5% for 100 MHz or greater.

7/ Thel’C pins SDA and SCL do not feature fail-safer I/O buffers. These pins could potentially draw current when the device
is powered down. Due to the fact that different voltage devices can be connected to the I°C bus, the level of logic 0 (low)

and logic 1 (high) are not fixed and depends on the associated Vpp.

8/ USB /O pins DP and DN can tolerate a short circuit at D+ and D-to 0 V or 5V, as long as the recommended series
resistors (see Figure 40) are connected between the D+ and DP (package), and the D- and DN (package). Do not apply a
short circuit to the USB 1/O pins DP and DN in absence of the series resistors.
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1.4 Recommended operating conditions - Continued.

For CVpp = 1.35 V (144 MHz)

CORE
Device supply VOItagE (CVDD) .evveeirriiieiiiiee it ettt e e +1.28 Vto+1.42V
PERIPHERALS
RTC module supply voltage, core (RCVDD) ......cccoviiiiiiiiiiiiiiiicieeceecccc +1.28 Vto +1.42V
RTC module supply voltage, I1/0 (RTCINX1 and RTCINX2), (RDVpp) «.eeevvveennee +1.28 Vto +1.42V
USBPLL supply voltage, (USBPLLVDD) ...ccoouveiiiiiiieiiieniee et +1.28Vto+142V 6/
USB module supply voltage, I/0 (DP, DN, and PU), (USBVDD) ....cccovveveririrennnns +3.0Vto+3.6V
Device supply voltage, 1/0 (except DP, DN, PU, SDA, SCL), (DVDD) ..+veeevvveennnee +2.7Vto+3.6V 7/
A/D module digital supply voltage, (ADVDD) .....ccccoiiieiiiiiiiceiiieeeee e +2.7Vto +3.6 V
A/D module analog supply voltage, (AVDD) «....ccooveririieiiieiie e +2.7Vto+3.6V
GROUNDS
Supply voltage, GND, I/O, and core (Vss) ......cccovevriririiiiiiecsecie e oV
Supply voltage, GND, A/D module, digital (ADVSS) ...ceeveeereeiiiieeeiiieeeeeeeeeiieenns ov
Supply voltage, GND, A/D module, analog (AVSs) ....cccooveveiriieeeriieeeniieeesieeenns ov
Supply voltage, GND, USBPLL (USBPLLVSS) .....cccooiiiiiiiiiiiciiecec e oV
High level input voltage, /0 (Vin):
[ V= o To 1 | PSR +2 V minimum 8/
SDA and SCL: Vpp related input Ievel ..........cccceoiiiiieeiiiiieeeee e, 0.7 x DVpp to DVpp (max) + 0.5V 7/
All other inputs (including hysteresis iNPUtS) ...........cccccciiiiieeiiiiiiiiieee e +2V to DVpp +0.3 V
Low level input voltage, I/O (V\.):
DN @NA DP oo +0.8 V maximum 8/
SDA and SCL: Vpp related input level ..........ccccoooiieeiiiiee e, -0.5V 100.3 x DVpp 7/
All other inputs (including hysteresis iINpUts) ..o -0.3Vto+0.8V
Hysteresis level, (Vhys) — Inputs with hysteresis only ... 0.1 x DVpp
High level output current, (lon):
DN and DP (VoH = 2.45 V) ittt -177mAmax 8/
All Other OUIPULS .o - 4 mA max
Low level output current, (loL):
DN and DP (VoL = 0.36 V) .ooiiiiiieeiiiieie ettt 17mA min 8/
SDA AN SCL ...ttt e e en 3 mA max
All other OULPULS ... 4 mA max
Operating case temperature (TC) .ocveeeiueereariree e see e e et e e e e e e enneeas -55°C to +85°C
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1.4 Recommended operating conditions - Continued.

For CVpp = 1.6 V (200 MHz)

CORE
Device supply vOItage (CVDD) -.eeeeereeiiiiiiieeiiiiee ettt +1.55Vto+1.65V
PERIPHERALS
RTC module supply voltage, core (RCVDD) ....coeveveeieiiiiieieciceeee e +1.55Vto +1.65V
RTC module supply voltage, 1/0 (RTCINX1 and RTCINX2), (RDVpp) «.eeeevveennee +1.55Vto +1.65V
USBPLL supply voltage, (USBPLLVDD) ...cevviiiiiiiiiiiie e +1.55Vto+1.65V 6/
USB module supply voltage, 1/0 (DP, DN, and PU), (USBVDD) ...ccccvvveeeiirirennns +3.0Vto+3.6V
Device supply voltage, I/O (except DP, DN, PU, SDA, SCL), (DVpp)....ccvvveeeennn. +2.7Vto+3.6V 7/
A/D module digital supply voltage, (ADVDD) .....ccccooriieiiiiiiieiiiec e +2.7Vto +3.6 V
A/D module analog supply voltage, (AVDD) .......cccevveiriiiiiiiricicseeeece e +2.7Vto+3.6V
GROUNDS
Supply voltage, GND, /O, @nd COre (Vss) -«eeeeioeeeerrieeeriiieeeiieeeeieeeseeee e ov
Supply voltage, GND, A/D module, digital (ADVSS) ...ceeervereeiiiieeeiiieeeeeeeeeiieeens ov
Supply voltage, GND, A/D module, analog (AVss) ...cccceoeeeerieereeieaeesee e ov
Supply voltage, GND, USBPLL (USBPLLVSS) ...ccccoveiiiiiiiciiecieeccn e ov
High level input voltage, /0 (Vin):
[ V= oo B | PSR +2 'V minimum 8/
SDA and SCL: Vpp related input Ievel .........cccccooooiiiiiiiiiiiic e, 0.7 x DVpp to DVpp (max) + 0.5V 7/
All other inputs (including hysteresis iNPUts) ..........ccccccciieiieeieiiiiiieee e +2V to DVpp +0.3 V
Low level input voltage, /0 (ViL):
DN @NA DP oo +0.8 V maximum 8/
SDA and SCL: Vpp related input level ... -0.5V 100.3 x DVpp 7/
All other inputs (including hysteresis iNputs) .........occcevevieiiicic e -0.3Vto+0.8V
Hysteresis level, (Vhys) — Inputs with hysteresis only ..............cccociiiiiii. 0.1 x DVpp
High level output current, (lon):
DN and DP (VoH = 2.45 V) ettt -17 mAmax 8/
All Other OUIPULS .o - 4 mA max
Low level output current, (loL):
DN and DP (VoL = 0.36 V) .eoiiiiiieiiieeiie ettt 17mA min 8/
SDA @NA SCL . a e 3 mA max
All other OULPULS ...t 4 mA max
Operating case temMperature (TC) .ooveeeieererrieee e eeeeeree e e e e e rneee e e enneeas -55°C to +85°C
Thermal resistance characteristics (ambient temperature
Package | Rga(°C/W) Board type 9/ Air flow (LFM)
71.2 High - K 0
61.8 High - K 150
Case outline X 58.9 High - K 250
54.8 High - K 500
103.6 Low - K 0
84.2 Low - K 150
77.8 Low - K 250
69.4 Low - K 500
Thermal resistance characteristics (Case temperature
Package Rgya(°C/W) Board type 9/
Case outline X 13.8 2s JEDEC test card

9/ Board types are defined by JEDEC. Reference JEDEC standard JESD51-9. test board are array surface mount package.
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2. APPLICABLE DOCUMENTS
JEDEC PUB 95 - Registered and Standard Outlines for Semiconductor Devices

(Applications for copies should be addressed to the Electronic Industries Alliance, 2500 Wilson Boulevard, Arlington, VA
22201-3834 or online at http://www.jedec.org)

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.
3.5.1 Case outline(s). The case outline(s) 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 specified in figure 3.

3.5.5 Timing waveforms. The timing waveforms shall be as shown in figure 4-40.
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TABLE I. Electrical performance characteristics.

1/

Test Symbol Test condition Limits Unit
2/ CVpp-=1.2V CVpp-=1.35V CVpp-=16V
(108 MHz) (144 MHz) (200 MHz)
Min Max Min Max Min Max
DN and DP 3/ USBDVpp =3.0Vto 3.6V 2.8 USBVp 2.8 |USBVpp| 2.8 |USBVpp \Y
) PU lon =-300 A 0.9 x USBVpp 0.9x |USBVpp| 0.9x |USBVpp
High level Vo USBVoo USBVoo USBVoo
output voltage
All other outputs DVop=2.7Vto3.6V 0.75 x 0.75 x 0.75 x
|OH =-300 UA DVDD DVDD DVDD
Low level SDA & SCL 4/ VoL At 3 mA sink current 0 0.4 0 0.4 0 0.4 \%
output Vo|tage DN and DP §/ loL = 3.0 mA 0.3 0.3 0.3
All other outputs loL = MAX 0.4 0.4 0.4
Output-only or -300 300 -300 300 -300 300 MA
Input current I/O pins with bus iz DVpp = MAX,
for outputs in keepers Vo = Vss to DVpp
high- (enabled)
impedance All other output- -5 5 -5 5 -5 5
only or I/O pins
Input pins with 30 300 30 300 30 300 MA
internal pulldown
Input current (enabled) I DVpp = MAX,
Input pins with V, = Vss to DVpp -300 -30 -300 -30 -300 -30
internal pullup
(enabled)
X2/CLKIN -50 50 -50 50 -50 50
All other input- -5 5 -5 5 -5 5
only pins
Input capacitance Ci 3TYP 3TYP 3TYP pF
Qutput capacitance Co 3TYP 3TYP 3TYP pF
For CVpp = 1.2 V (108 MHz)
CVop supply current, CPU + Iobc CVpp =1.2V, Tc = 25°C 045TYP mA/
internal memory access 5/ CPU clock = 108 MHz MHz
DVpp supply current, pins active lbpop DVpp =3.3V, Tc = 25°C 55TYP mA
6/ CPU clock = 108 MHz
CVop supply | Oscillator Iooc CVpp=1.2V, Tc =25°C 100 TYP MA
current, disabled. All (Nominal process)
standby 7/ domains in low —
power state
DVpp supply | Oscillator Ipop DVpp =3.3V, Tc =25°C 10 TYP MA
current, disabled. All No I/0 activity
standby domains in low —
power state
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

Test Symbol Test condition Limits Unit
2/ CVpp-=1.2V CVpp-=1.35V CVpp-=16V
(108 MHz) (144 MHz) (200 MHz)
Min | Max Min | Max Min | Max
For CVpp = 1.35 V (144 MHz)
CVpp supply current, CPU + Iobc CVpp =1.35V, T¢c = 25°C 0.51 TYP mA/
internal memory access 5/ CPU clock = 144 MHz MHz
DVpp supply current, pins active lbpop DVpp =3.3V, Tc = 25°C 55TYP mA
8/ CPU clock = 144 MHz
CVop supply | Oscillator Iooc CVopb=1.35V, T¢c = 25°C 125 TYP MA
current, disabled. All (Nominal process)
standby 7/ domains in low —
power state
DVpp supply | Oscillator Ibop DVpp =3.3V, Tc = 25°C 10 TYP MA
current, disabled. All No 1/0 activity
standby domains in low —
power state
For CVpp = 1.6 V (200 MHz)
CVop supply current, CPU + looc | CVpp=1.6V, Tc=25°C 0.6 TYP mA/
internal memory access 5/ CPU clock = 200 MHz MHz
DVpp supply current, pins active lbpop DVpp =3.3V, Tc = 25°C 55TYP mA
8/ CPU clock = 200 MHz
CVop supply | Oscillator Iooc CVopb=1.6V, Tc =25°C 150 TYP MA
current, disabled. All (Nominal process)
standby 7/ domains in low —
power state
DVpp supply | Oscillator loop DVpp =3.3V, Tc = 25°C 10 TYP MA
current, disabled. All No 1/0 activity
standby domains in low —
power state
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp=16V
CVpp=1.35V
Min | Max Min |  Max
CLOCK GENERATION IN BYPASS MODE (DPLL DISABLED)
CLKIN timing requirements
C1 | Cycle time, X2/CLKIN tecn) See figure 4 20 400 8/ 20 400 8/ ns
C2 | Fall time, X2/CLKIN ticy) 4 4
C3 | Rise time, X2/CLKIN trcny 4 4
C10 | Pulse duration CLKIN low twiciL) 6 6
C11 | Pulse duration CLKIN high tw(ciH) 6 6
CLKOUT switching characteristics
C4 | Cycle time, CLKOUT teco) 20 9/ | 1600 10/ 20 9/ 1600 8/ ns
C5 | Delay time, X2/CLKIN high to tacr-co) 5 25 5 25
CLKOUT high/low
C6 | Fall time, CLKOUT trco) 1TYP 1TYP
C7 | Rise time, CLKOUT trco) 1TYP 1TYP
C8 | Pulse duration CLKOUT low twicoL) H-1 H+1 H-1 H+1
C9 | Pulse duration CLKOUT high twcom) H-1 H+1 H-1 H+1
CLOCK GENERATION IN LOCK MODE (DPLL SYNTHESIS ENABLED)
CLKIN timing requirements
C1 | Cycle time, X2/CLKIN tecn DPLL synthesis enabled 20 400 8/ 20 400 8/ ns
C2 | Fall time, X2/CLKIN ticn 4 4
C3 | Rise time, X2/CLKIN trc 4 4
C10 | Pulse duration CLKIN low twiciL) 6 6
C11 | Pulse duration CLKIN high tw(ciH) 6 6
Multiply by N clock operation switching characteristics See figure 5
C4 | Cycle time, CLKOUT teco) for CVpp = 1.2V 9.26 1600 5 1600 ns
C4 | Cycle time, CLKOUT teco) for CVpp = 1.35V 6.95 1600 5 1600
C6 | Fall time, CLKOUT trco) 1TYP 1TYP
C7 | Rise time, CLKOUT trco) 1TYP 1TYP
C8 | Pulse duration CLKOUT low tw(coL) H-1 H+1 H-1 H+1
C9 | Pulse duration CLKOUT high tw(coH) H-1 H+1 H-1 H+1
C12 | Delay time, X2/CLKIN high to taci-co) 5 25 5 25
CLKOUT high/low
No Test Symbol Test condition Limits Unit
2/ Min ‘ Max
REAL TIME CLOCK OSCILLATOR WITH EXTERNAL CRYSTAL
Recommended RTC crystal parameters
Frequency of oscillation 11/ fo See figure 6 32.768 kHz
Series resistance 11/ ESR 30 | 60 kQ
Load capacitance CL 12.5TYP pF
Crystal drive level DL | 1 W
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp=16V
CVDD =135V
Min [ Max Min | Max
ASYNCHRONUOS MEMORY TIMINGS
Asynchronous memory cycle timing requirements
M1 Setup time, read data valid before CLKOUT high 12/ tsu(V-coH) See figure 7 6 5 ns
M2 | Hold time, read data after CLKOUT high thcorpyy | @and 8 0 0
M3 | Setup time, ARDY valid before CLKOUT high 12/ tsu(ARDY-COH) 10 7
M4 Hold time, ARDY after CLKOUT high th(COH-ARDY) 0 0
Asynchronous memory cycle switching characteristics
M5 | Delay time, CLKOUT high to CEx valid tacon-cev) | See figure 7 -2 4 -2 4 ns
M6 | Delay time, CLKOUT high to CEx invalid tycorcey | and 8 -2 4 -2 4
M7 | Delay time, CLKOUT high to BEx valid ta(con- 4 4
M8 | Delay time, CLKOUT high to BEx invalid tacon- -2 -2
M9 | Delay time, CLKOUT high to address valid ta(con- 4 4
M10 | Delay time, CLKOUT high to address invalid ta(con- -2 -2
M11 | Delay time, CLKOUT high to AOE valid ta(con- -2 4 -2 4
M12 | Delay time, CLKOUT high to AOE invalid tacon- -2 4 -2 4
M13 | Delay time, CLKOUT high to ARE valid tacon- -2 4 -2 4
M14 | Delay time, CLKOUT high to ARE invalid tacon- -2 4 -2 4
M15 | Delay time, CLKOUT high to data valid tacor- 4 4
M16 | Delay time, CLKOUT high to data invalid ta(con- -2 -2
M17 | Delay time, CLKOUT high to AWE valid ta(con- -2 4 -2 4
M18 | Delay time, CLKOUT high to AWE invalid ta(con- -2 4 -2 4
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
Z/ CVpp=1.2V CVopp=1.6
CVop = 1.35V Vv
Min | Max | Min [ Max
SYNCHRONOUS DRAM (SDRAM) TIMINGS

Synchronous DRAM cycle timing requirements

M19 | Setup time, read data valid before CLKMEN high tsu(DV-CLKMENH) See figure 9-15 3 3 ns
M20 | Hold time, read data valid after CLKMEN high th(CLKMENH-DV) 2 2

M21 | Cycle time, CLKMEN te(CLKMEN) 9.26 7.52

13/ 13/

Synchronous DRAM cycle switching characteristics

M22 | Delay time, CLKMEM high to CEx low td(CLKMEMH-CEL) See figure 9-15 1.2 7 1.2 5 ns
M23 Delay time, CLKMEM high to CEx high td(CLKMEMH-CEH) 1.2 7 1.2 5

M24 Delay time, CLKMEM high to BEx valid td(CLKMEMH—BEV) 1.2 7 1.2 5

M25 Delay time, CLKMEM high to HBEXx invalid td(CLKMEMH-BEIV) 1.2 7 1.2 5

M26 | Delay time, CLKMEM high to address valid td(CLKMEMH-AV) 1.2 7 1.2 5

M27 | Delay time, CLKMEM high to address invalid td(CLKMEMH-AIV) 1.2 7 1.2 5

M28 Delay time, CLKMEM high to SDCAS low td(CLKMEMH-SDCASL) 1.2 7 1.2 5

M29 Delay time, CLKMEM high to SDCAS high td(CLKMEMH-SDCAH) 1.2 7 1.2 5

M30 Delay time, CLKMEM high to data valid td(CLKMEMH-DV) 1.2 7 1.2 5

M31 Delay time, CLKMEM hlgh to data invalid td(CLKMEMH—DIV) 1.2 7 1.2 5

M32 Delay time, CLKMEM high to SDWE low td(CLKMEMH-SDWEL) 1.2 7 1.2 5

M33 Delay tlme, CLKMEM hlgh to SDWE hlgh td(CLKMEMH—SDWEH) 1.2 7 1.2 5

M34 Delay time, CLKMEM high to SDA10 valid td(CLKMEMH-SDA1OV) 1.2 7 1.2 5

M35 Delay time, CLKMEM hlgh to SDA10 invalid td(CLKMEMH—SDMOIV) 1.2 7 1.2 5

M36 Delay time, CLKMEM high to SDRAS low td(CLKMEMH-SDRASL) 1.2 7 1.2 5

M37 Delay time, CLKMEM high to SDRAS high td(CLKMEMH-SDRASH) 1.2 7 1.2 5

M38 Delay time, CLKMEM high to CKE low td(CLKMEMH-CKEL) 1.2 7 1.2 5

M39 Delay time, CLKMEM high to CKE high td(CLKMEMH—CKEH) 1.2 7 1.2 5

See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp =16V
CVpp=135V
Min | Max Min | Max
POWER UP RESET (ON CHIP OSCILLATOR ACTIVE)
Timing requirements
R1 | Hold time, RESET low after oscillator stable thsupsteLrsTL) | See figure 16 | 3P 15/ 3P 15/ ns
16/
POWER UP RESET (ON CHIP OSCILLATOR INACTIVE)
Timing requirements
R2 | Hold time, CLKOUT valid to RESET low | th(cLkoUTV-RSTL) | See figure 16 | 3P 15/ | | 3P 15/ |
Switching characteristics
R3 | Delay time, CLKIN valid to CLKOUT valid | tacikmv-cikouryy | See figure 16 | | 30 | | 30 ns
WARM RESET
Reset timing requirements
R4 | Pulse width, reset low tuRsL) | See figure 5- | 3P 15/ | | 3P 15/ ] ns
Reset switching characteristics 15/
R5 | Delay time, reset high to BK group valid 17/ td(RSTH-BKV) See figure 18 38P+15 38P+15 ns
R6 | Delay time, reset high to High group valid 18/ taRsTH-HIGHY) 38P+15 38P+15
R7 | Delay time, reset low to Z group valid 19/ taRrsTL-ZIV) 1P+15 1P+15
R8 | Delay time, reset high to Z group valid 19/ tarsTH-2v) 38P+15 38P+15
EXTERNAL INTERRUP TIMING
External interrupt timing requirements 15/
11 Pulse width, interrupt high, CPU active tw(INTH)A See figure 19 2P 2P ns
12 Pulse width, interrupt low, CPU active twanTLA 3P 3P
WAKE UP FROM IDLE
Wake up from IDLE switching characteristics 15/
ID1 | Delay time, wake up event low to clock tawkrevTL-cLKGEN) | See figure 20 1.25 TYP 1.25 TYP ns
generation enable 20/ 20/
(CPU and clock domain idle) - -
ID2 | Hold time, clock generation enable to wake up | tdcLkGEN-WKPEVTL) 3P 3P
event low 21/ 21/
(CPU and clock domain in idle) T o
ID3 | Pulse width, wake up event low twwKPEVTL) 3P 3P
(for CPU idle only)
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/
No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp=1.6
CVpp=1.35V V
Min | Max | Min [ Max
XF TIMINGS
XF switching characteristics
X1 | Delay time, CLKOUT high to XF high tagxF) See figure 21 -1 3 -1 3 ns
Delay time, CLKOUT high to XF high -1 3 -1 3
GENERAL PURPOSE INPUT/OUTPUT (GPIOx) TIMINGS
GPIO pins configured as Inputs timing requirements
G1 | Setup time, IOx input valid GPIO tsu(GPI0-COH) See figure 22 4 4 ns
before CLKOUT high AGPIO 22/ 8 8
EHPIGPIO 23/ 8 8
G2 | Hold time, IOx input valid  |-GP!O th(cOH-GPIO) 0 0
after CLKOUT high AGPIO 22/ 0 0
EHPIGPIO 23/ 0 0
GPIO configured as outputs switching characteristics
G3 | Delay time, CLKOUT high GPIO t4(COH-GPIO) See figure 22 0 6 0 6 ns
to 10x output change AGPIO 22/ 0 11 0 11
EHPIGPIO 23/ 0 13 0 13
TIN/TOUT TIMINGS (TIMERO ONLY)
TIN/TOUT pins configured as inputs timing requirements 15/ 24/
T4 | Pulse width, TIN/TOUT low tw(TinTOUTL) See figure 23 2P+1 2P+1 ns
T5 Pulse width, TIN/TOUT high tw(TIN/TOUTH) 2P+1 2P+1
TIN/TOUT pins configured as outputs switching characteristics 15/ 24/ 25/
T1 Delay time, CLKOUT high to TIN/TOUT high tacon-TinmoutH) | See figure 23 -1 3 -1 3 ns
T2 Delay time, CLKOUT high to TIN/TOUT low td(COH-TIN/TOUTL) -1 3 -1 3
T3 | Pulse duration, TIN/TOUT (output) tw(Tin/TOUT) P-1 P-1
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp =16V
CVpp=1.35V
Min |  Max Min | Max
McBSPO TIMINGS
McBSPO timing requirements 26/ See figure 24 and 25
MC1 | Cycle time, CLKR/X te(ckrx) CLKR/X ext 2P 15/ 2P 15/ ns
MC2 | Pulse duration, CLKR/X high or CLKR/X tw(ckRrX) CLKR/X ext P-1 15/ P-1 15/
low
MC3 | Rise time, CLKR/X tr(ckrX) CLKR/X ext 6 6
MC4 Fall time CLKR/X tf(CKRX) CLKR/X ext 6 6
MC5 | Setup time, external FSR high before tsuFrn-ckrL) | CLKRint 10 7
CLKR low CLKR ext 2 2
MC6 | Hold time, external FSR high after CLKR thekruFre) | CLKR int -3 -3
low CLKR ext 1 1
MC7 | Setup time, DR valid before CLKR low tsuprv-ckryy | CLKR int 10 7
CLKR ext 2 2
MC8 | Hold time, DR valid after CLKR low thcckrLbrv) | CLKR int -2 -2
CLKR ext 3 3
MC9 | Setup time, external FSX high before tsuFxrckxr) | CLKRint 13 8
CLKX low CLKR ext 3 2
MC10 | Hold time, external FSX high after CLKX th(CKXL-FxH) CLKR int -3 -3
low CLKR ext 1 1
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol | Test condition Limits Unit
2/ CVpp=1.2V CVpp=16V
CVpp=135V
Min | Max Min | Max
McBSPO TIMINGS - Continued
McPSPO switching characteristics 15/ 26/ See figure 24 and 25
MC1 | Cycle time, CLKR/X teckrx) CLKR/X int 2P 2P ns
MC3 | Rise time, CLKR/X trckRrx) CLKR/X int 1 1
MC4 | Fall time CLKR/X tickrx) CLKR/X int 1 1
MC11 | Pulse duration, CLKR/X high twickrxn) | CLKR/X int D-2 27/ | D+2 27/ | D-1 27/ | D+1 27/
MC12 | Pulse duration, CLKR/X low twekrxy | CLKR/X int C-2 27/ | C+2 27/ | C-1 27/ | C+1 27/
MC13 | Delay time, CLKR high to internal FSR valid tackre- | CLKR int -2 1 -2 1
FRV) CLKR ext 4 13 4 8
MC14 | Delay time, CLKR high to internal FSX valid td(cKxH- CLKR int -2 2 -2 2
FXV) CLKR ext 4 15 4 9
MC15 | Disable time, DX high impedance from CLKX taiscckxn- | CLKR int 0 5 -5 1
high following last data bit DXHZ) CLKR ext 10 18 3 11
Delay time, CLKX high to DX valid. This CLKR int 5 4
MC16 | applies to all bits except the first bit transmitted. tackxs- | CLKR ext 15 1 9
Delay time, CLKX high to DX DXENA =0 DXV) CLKR int 4 2
valid 28/ CLKR ext 13 7
Only applies to first bit CLKR int 2P+1 2P+1
transmitted when in Data Delay | DXENA = 1 CLKR ext 2P+4 2P+3
1 or 2 (XDATDLY = 01b or 10b)
modes
Enable time, DX driven from DXENA =0 CLKR int -1 -3
MC17 | CLKXhigh 28/ tencckxn- | CLKR ext 6 3
Only applies to first bit DX) CLKR int P-1 P-3
transmitted when in Data Delay | DXENA = 1 CLKR ext P+6 P+3
1 or 2 (XDATDLY = 01b or 10b)
modes
Delay time, FSX high to DX DXENA =0 CLKR int 2 2
mc1g | valid 28/ taexr-oxv) | CLKR ext 13 8
Only applies to first bit CLKR int 2P+1 2P+1
transmitted when in Data Delay | DXENA = 1 CLKR ext 2P+10 2P+10
0 (XDATDLY = 00b) mode
Enable time, DX driven from DXENA =0 CLKR int 0 0
Mc19 | FSXhigh 28/ tenFxH-Dx) | CLKR ext 8 3
Only applies to first bit CLKR int P-3 P-3
transmitted when in Data Delay | DXENA = 1 CLKR ext P+8 P+4
0 (XDATDLY = 00b) mode
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVpp =16V
CVpp=1.35V
Min |  Max Min | Max
McBSP1 AND McBSP2 TIMINGS
McBSP1 and McBSP2 timing requirements 26/  See figure 24 and 25
MC1 | Cycle time, CLKR/X te(ckrx) CLKR/X ext 2P 15/ 2P 15/ ns
MC2 | Pulse duration, CLKR/X high or CLKR/X tw(ckRrX) CLKR/X ext P-1 15/ P-1 15/
low
MC3 | Rise time, CLKR/X tr(ckrX) CLKR/X ext 6 6
MC4 Fall time CLKR/X tf(CKRX) CLKR/X ext 6 6
MC5 | Setup time, external FSR high before tsuFrn-ckrL) | CLKRint 11 7
CLKR low CLKR ext 3 3
MC6 | Hold time, external FSR high after CLKR thekruFre) | CLKR int -3 -3
low CLKR ext 1 1
MC7 | Setup time, DR valid before CLKR low tsuprv-ckryy | CLKR int 11 7
CLKR ext 3 3
MC8 | Hold time, DR valid after CLKR low thcckrLbrv) | CLKR int -2 -2
CLKR ext 3 3
MC9 | Setup time, external FSX high before tsuFxrckxr) | CLKRint 14 9
CLKX low CLKR ext 4 3
MC10 | Hold time, external FSX high after CLKX th(CKXL-FxH) CLKR int -3 -3
low CLKR ext 1 1
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol | Test condition Limits Unit
2/ CVpp=1.2V CVpp=16V
CVpp=135V
Min | Max Min | Max
McBSP1 AND McBSP2 TIMINGS - Continued
McPSP1 and McBSP2 switching characteristics 15/ 26/ See figure 24 and 25
MC1 | Cycle time, CLKR/X teckrx) CLKR/X int 2P 2P ns
MC3 | Rise time, CLKR/X tr(ckrX) CLKR/X int 2 2
MC4 | Fall time CLKR/X tickrx) CLKR/X int 2 2
MC11 | Pulse duration, CLKR/X high twekrxH) | CLKR/X int D-2 27/ | D+2 27/ | D-2 27/ | D+2 27/
MC12 | Pulse duration, CLKR/X low twekrxy | CLKR/X int C-2 27/ | C+2 27/ | C-2 27/ | C+2 27/
MC13 | Delay time, CLKR high to internal FSR valid tackre- | CLKR int -3 2 -3 2
FRV) CLKR ext 3 14 3 9
MC14 | Delay time, CLKR high to internal FSX valid td(cKxH- CLKR int -3 2 -3 2
FXV) CLKR ext 4 15 4 9
MC15 | Disable time, DX high impedance from CLKX taiscckxh- | CLKR int -3 3 -5 1
high following last data bit DXHZ) CLKR ext 10 19 3 12
Delay time, CLKX high to DX valid. This CLKR int 5 3
MC16 | applies to all bits except the first bit transmitted. tackxs- | CLKR ext 15 9
Delay time, CLKX high to DX DXENA =0 DXV) CLKR int 4 2
valid 28/ CLKR ext 15 9
Only applies to first bit CLKR int 2P+1 2P+1
transmitted when in Data Delay | DXENA = 1 CLKR ext 2P+5 2P+3
1 or 2 (XDATDLY = 01b or 10b)
modes
Enable time, DX driven from DXENA =0 CLKR int -2 -4
MC17 | CLKXhigh 28/ tencckxn- | CLKR ext 9 4
Only applies to first bit DX) CLKR int P-2 P-4
transmitted when in Data Delay | DXENA = 1 CLKR ext P+9 P+4
1 or 2 (XDATDLY = 01b or 10b)
modes
Delay time, FSX high to DX DXENA =0 CLKR int 3 2
mc1g | valid 28/ taexr-oxv) | CLKR ext 13 8
Only applies to first bit CLKR int 2P+1 2P+1
transmitted when in Data Delay | DXENA = 1 CLKR ext 2P+12 2P+7
0 (XDATDLY = 00b) mode
Enable time, DX driven from DXENA =0 CLKR int 1 0
Mc19 | FSXhigh 28/ tenFxH-Dx) | CLKR ext 8 4
Only applies to first bit CLKR int P-1 P-3
transmitted when in Data Delay | DXENA = 1 CLKR ext P+8 P+5
0 (XDATDLY = 00b) mode
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/
No Test Symbol Test Limits Unit
condition CVop=1.2V CVop=1.6V
2/ CVpp =135V
Master Slave Master Slave
Min [ Max | Min [ Max [ Min | Max [ Min | Max
McBSP AS SPI MASTER OR SLAVE TIMINGS
McBSP as SPI Master or Slave timing requirements (CLKSTP = 10b, CLKXP =0) 15/ 29/ See figure 26-29
MC23| Setup time, DR valid before CLKX high | tsuprv-ckxy) 15 3-6P 10 3-6P ns
MC24| Hold time, DR valid after CLKX high th(ckXL-DRV) 0 3+6P 0 3+6P
MC25| Setup time, FSX low before CLKX low | tsuFxi-ckxH) 5 5
MC26| Cycle time, CLKX te(ckx) 2P 16P 2P 16P
McBSP as SPI Master or Slave switching characteristics (CLKSTP = 10b, CLKXP =0) 15/ 29/ See figure 26-29
MC27| Delay time, CLKX low to FSX low 31/ ta(CKXL-FXL) T-5 | T+5 T-5 | T+5 ns
MC28| Delay time, FSX low to CLKX high 32/ | tyFxi-ckxn) C-5| C+5 C-5 | C+5
MC29| Delay time, CLKX high to DX valid ta(ckxH-DXV) -4 6 3P+3 | 5P+15 | -3 3 |3P+3| 5P+8
MC30| Disable time, DX high impedance tais(CKxL- C-4 | C+4 C-3 | CH
following last data bit from CLKX low DXHZ)
MC31| Disable time, DX high impedance tais(ExH- 3P+4 | 3P+19 3P+3 | 3P+11
following last data bit from FSX high DXHZ)
MC32| Delay time, FSX low to DX valid taFxL-Dxv) 3P+4 | 3P+18 3P+4 | 3P+10
McBSP as SPI Master or Slave timing requirements (CLKSTP = 11b, CLKXP =0) 15/ 29/ See figure 26-29
MC33| Setup time, DR valid before CLKX high tsuoRv- 15 3-6P 10 3-6P ns
CKXH)
MC34| Hold time, DR valid after CLKX high th(ckXH-DRV) 0 3+6P 0 3+6P
MC25| Setup time, FSX low before CLKX high | tsuFxi-ckxh) 5 5
MC26| Cycle time, CLKX tercioq 2P 16P 2P 16P
McBSP as SPI Master or Slave switching characteristics (CLKSTP = 11b, CLKXP =0) 15/ 29/ See figure 26-29
MC27| Delay time, CLKX low to FSX low 31/ ta(CKXL-EXL) C-5| C+5 C-4 | C+4 ns
MC28| Delay time, FSX low to CLKX high 32/ | tyFxi-ckx) T-5 | T+5 T4 | T+4
MC35| Delay time, CLKX high to DX valid ta(crxL-DxV) -4 6 3P+3 | 5P+15 | -3 3 3P+3 | 5P+8
MC30| Disable time, DX high impedance tais(CKxL- -4 4 3P+4 | 3P+19 | -3 1 3P+3 | 3P+12
following last data bit from CLKX low DXHZ)
MC32| Delay time, FSX low to DX valid taFxL-Dxv) D-4 | D+4 | 3P+4 | 3P+18 | D-3 D+3 | 3P+4 | 3P+10
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/
No Test Symbol Test Limits Unit
condition CVop=1.2V CVop =16V
2/ CVpbp =135V
Master Slave Master Slave
Min [ Max | Min [ Max [ Min | Max [ Min | Max
McBSP AS SPI MASTER OR SLAVE TIMINGS - Continued
McBSP as SPI Master or Slave timing requirements (CLKSTP = 10b, CLKXP =1) 15/ 29/ See figure 26-29
MC33| Setup time, DR valid before CLKX high tsurv- 15 3-6P 10 3-6P ns
CKXH)
MC34| Hold time, DR valid after CLKX high th(ckxH-DRV) 0 3+6P 0 3+6P
MC35| Setup time, FSX low before CLKX low | tsyrFxi-ckxy) 5 5
MC26| Cycle time, CLKX toickx) 2P 16P 2P 16P
McBSP as SPI Master or Slave switching characteristics (CLKSTP = 10b, CLKXP =1) 15/ 29/ See figure 26-29
MC37| Delay time, CLKX high to FSX low 31/ | tackxH-Fxi) T-5 | T+5 T-4 T+4 ns
MC38| Delay time, FSX low to CLKX low 32/ tagExL-cKXL) D-5 | D+5 D-4 | D+4
MC39| Delay time, CLKX low to DX valid taicrxL-Dxv) -4 6 3P+3 | 5P+15 | -3 3 3P+3 | 5P+8
MC30| Disable time, DX high impedance tais(CKXH- D-4 | D+4 D-3 | D+1
following last data bit from CLKX high DXHZ)
MC31| Disable time, DX high impedance tais(FxH- 3P+4 | 3P+19 3P+3 | 3P+11
following last data bit from FSX high DXHZ)
MC32| Delay time, FSX low to DX valid taFxL-Dxv) 3P+4 | 3P+18 3P+4 | 3P+10
McBSP as SPI Master or Slave timing requirements (CLKSTP = 11b, CLKXP =1) 15/ 29/ See figure 26-29
MC23| Setup time, DR valid before CLKX high | tsuprv-ckxi) 15 3-6P 10 3-6P ns
MC24| Hold time, DR valid after CLKX high th(ckXL-DRV) 0 3+6P 0 3+6P
MC36| Setup time, FSX low before CLKX high | tsyrxi-ckxw) 5 5
MC26| Cycle time, CLKX to(crx) 2P 16P 2P 16P
McBSP as SPI Master or Slave switching characteristics (CLKSTP = 11b, CLKXP =1) 15/ 29/ See figure 26-29
MC37| Delay time, CLKX low to FSX low 31/ ta(CKXL-EXL) D-5 | D+5 D-4 | D+4 ns
MC38| Delay time, FSX low to CLKX high 32/ | tyrxi-ckx) T-5 | T+5 T4 | T+4
MC29| Delay time, CLKX high to DX valid ta(CKXH-DXV) -4 6 3P+3 | 5P+15 | -3 3 3P+3 | 5P+8
MC39| Disable time, DX high impedance tais(oKxL- -4 4 3P+4 | 3P+19 | -3 1 3P+3 | 3P+12
following last data bit from CLKX low DXHZ)
MC32| Delay time, FSX low to DX valid ta(ExL-DXV) C4 | C+4 | 3P+4 | 3P+18 | C-3 | C+3 |3P+4 |3P+10
See footnote at end of table
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TABLE I. Electrical performance characteristics — Continued. 1/

No Test Symb0| Test Limits Unit
condition CVop=1.2V CVop=1.6V
2/ CVpp=1.35V
Min [ Max Min | Max
McBSP GENERAL PURPOSE I/O TIMINGS
McBSP general purpose I/O timing requirements See figure 30
MC20 | Setup time, MGPIOXx input mode before CLKOUT tsu(MGPIO-COH) 7 7 ns
high 33/
MC21 | Hold time, MGPIOx input mode after CLKOUT high th(CoH-MGPIO) 0 0
33/
ENHANCED HOST PORT INTERFACE (EHPI) TIMINGS
EHPI timing requirements  See figure 31-36
E11 | Setup time, HAS low before HDS low tsu(HASL-HDSL) ns
E12 | Hold time, HAS low after HDS low th(HDSL-HASL)
E13 | Setup time, (HR/W, HA[13:0], HBE[1: 0], tsu(HCNTLV-HDSL)
HCNTL[1:0]) valid before HDS low
E14 | Hold time, (HR/W, HA[13:0], HBE[1: 0], HCNTL[1:0]) | thHDSL-HCTNLIV) 4 4
invalid after HDS low
E15 | Pulse duration, HDS low tw(HDsL) 4P 15/ 4P 15/
E16 | Pulse duration, HDS high tw(HDSH) 4P 15/ 4P 15/
E17 | Setup time, HD bus write data valid before HDS high tsu(HDV-HDSH) 3 3
E18 | Hold time, HD bus write data invalid after HDS high th(HDSH-HDIV) 4 4
E19 | Setup time, (HR/W, HBE [1: 0], HCTNL[1:0]) valid tsu(HCTNLV-HASL) 3 3
before HAS low
E20 | Hold time, (HR/W, HBE [1: 0], HCTNL[1:0]) valid th(HASL-HCTNLIV) 4 4
before HAS low
EHPI switching characteristics See figure 31-36
E1 Enable time, HDS low to HD bus enable (memory ten(HDSL-HDD)M 6 26 6 19 ns
access)
E2 Delay time, HDS low to HD bus read data valid td(HDSL-HDV)M 14P 15/ 14P 15/
(memory access) 35/ 35/
E4 Enable time, HDS low to HD enabled (register ten(HDSL-HDD)R 6 26 6 19
access)
E5 Delay time, HDS low to HD bus read data valid taHDSL-HDV)R 26 19
(register access)
E6 Disable time, HDS high to HD bus read data invalid tdis(HDSH-HDIV) 6 26 6 19
E7 Delay time, HDS low to HRDY low (during reads) td(HDSL-HRDYL) 18 15
E8 Delay time, HD bus valid to HRDY high (during td(HDV-HRDYH) 2 2
reads)
E9 Delay time, HDS high to HRDY low (during writes) td(HDSH-HRDYL) 18 15
E10 | Delay time, HDS high to HRDY high (during writes) td(HDSH-HRDYH) 14P 15/ 14P 15/
35/ 35/
E21 Delay time, CLKOUT high to HINT high/low td(CoH-HINT) 0 11 0 8
See footnote at end of table
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TABLE |. Electrical performance characteristics - Continued.

1/

No Test Symbol Test Limits Unit
condition CVpp=1.2V CVop=1.6V
2/ CVpbp =135V
Standard Fast Standard Fast
Mode Mode Mode Mode
Min [ Max | Min | Max | Min | Max | Min | Max
I°C TIMINGS
I°C signals (SDA and SCL) timing requirements  See figure 37-38
IC1 | Cycle time, SCL toscL) 10 2.5 10 25 us
IC2 | Setup time, SCL high before SDA low tsu(SCLH-SDAL) 4.7 0.6 4.7 0.6
for a repeated START condition
IC3 | Hold time, SCL low after SDA low for a | tnscLL-spaL) 4 0.6 4 0.6
START and a repeated START
condition
IC4 | Pulse duration, SCL low tw(scLL) 4.7 1.3 4.7 1.3
IC5 | Pulse duration, SCL high twiscLH) 4 0.6 4 0.6
IC6 | Setup time, SDA valid before SCL high | tsuspa-scLH) 250 100 250 100 ns
36/ 36/
IC7 | Hold time, SDA valid after SCL low th(spa-scLL) 0 0 0.9 0 0 09 | ps
37/ 37/ | 38 | 37/ 37/ | 38
IC8 | Pulse duration, SDA high between tw(sDAH) 4.7 1.3 4.7 1.3
STOP and START conditions
IC9 | Rise time, SDA tr(spa) 1000 | 39/ | 300 1000 | 39/ | 300 | ns
40/ 40/
IC10 | Rise time, SCL tr(scu) 1000 | 39/ | 300 1000 | 39/ | 300
40/ 40/
IC11 | Fall time, SDA tispa) 300 | 39/ | 300 300 | 39/ | 300
40/ 40/
IC12 | Fall time, SCL tiscL) 300 | 39/ | 300 300 | 39/ | 300
40/ 40/
IC13 | Setup time, SCL high before SDA high | tsuscLH-spaH) 4 0.6 4 0.6 us
(for STOP condition)
IC14 | Pulse duration, spike (must be tw(sp) 0 50 0 50 ns
suppressed)
IC15 | Capacitive load for each bus line Cp 40/ 400 400 400 400 | pF
See footnote at end of table
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TABLE |. Electrical performance characteristics - Continued.

1/

No Test Symbol Test Limits Unit
condition CVpp=1.2V CVpp=1.6V
2/ CVpbp =135V
Standard Fast Standard Fast
Mode Mode Mode Mode
Min [ Max | Min | Max | Min | Max | Min | Max
I°C TIMINGS
I°C signals (SDA and SCL) timing requirements- Continued See figure 37-38
IC16 | Cycle time, SCL toscL) 10 2.5 10 25 us
IC17 | Delay time, SCL high before SDA low ta(scLH-sDAL) 4.7 0.6 4.7 0.6
for a repeated START condition
IC18 | Delay time, SDA low to SCL low for a th(spAL-CLLL) 4 0.6 4 0.6
START and a repeated START
condition
IC19 | Pulse duration, SCL low tw(scLL) 4.7 1.3 4.7 1.3
IC20 | Pulse duration, SCL high twiscLH) 4 0.6 4 0.6
IC21 | Delay time, SDA valid to SCL high ta(spA-scLH) 250 100 250 100 ns
IC22 | Valid time, SDA valid after SCL low th(scLL-=sDAV) 0 0 0.9 0 0 0.9 us
IC23 | Pulse duration, SDA high between tw(sDAH) 4.7 1.3 4.7 1.3
STOP and START conditions
IC24 | Rise time, SDA tr(spa) 1000 | 39/ | 300 1000 | 39/ | 300 | ns
40/ 40/
IC25 | Rise time, SCL tr(scu) 1000 | 39/ | 300 1000 | 39/ | 300
40/ 40/
IC26 | Fall time, SDA trspa) 300 | 39/ | 300 300 | 39/ | 300
40/ 40/
IC27 | Fall time, SCL tiscL) 300 | 39/ | 300 300 | 39/ | 300
40/ 40/
IC28 | Delay time, SCL high before SDA high | tyscLh-spaH) 4 0.6 4 0.6 us
(for STOP condition)
IC29 | Capacitive load for each bus line Cyp 40/ 400 400 400 400 | pF
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

No Test Symbol Test condition Limits Unit
2/ CVpp=1.2V CVppb=16V
CVpp=1.35V
Full speed Full speed
12Mbps 12Mbps
Min | Max | Min | Max
UNIVERSAL SERIAL BUS (USB) TIMINGS
Universal serial bus (ISB) characteristics See figure 39 and 40
U1 | Rise time of DP and DN signal 41/ tr 4 20 4 20 ns
U2 | Fall time of DP and DN signal 41/ tr 4 20 4 20
Rise/Fall time matching 42/ trRFM 90 111.11 90 111.11 %
Output signal cross over voltage 41/ Vcrs 1.3 2 1.3 2 \
Differential propagation jitter 43/ 44/ tir -2 2 -2 2 ns
Operating frequency (full speed mode) fop 12 TYP 12 TYP Mb/s
U3 | Series resistor Rsop) 24 TYP 24 TYP w
U4 | Series resistor Rson) 24 TYP 24 TYP W
U5 | Edge rate control capacitor Cedge(dP) 22 TYP 22 TYP pF
U6 | Edge rate control capacitor Cedge(DN) 22 TYP 22 TYP
ADC TIMINGS
ADC characteristics
A1 | Cycle time, ADC internal conversion clock tescLo) 500 500 ns
A2 | Delay time, ADC sample and hold acquisition time taaq) 40 40 us
A3 | Delay time, ADC conversion time tacony) 45/ 45/ ns
A4 | Static differential non-linearity error Sone 2 2 LSB
Static integral non-linearity error 3 3
A5 | Zero scale offset error Zset 9 9 LSB
A6 | Full scale offset error Fset 9 9 LSB
A7 | Analog input impendance 1 1 MW
See footnote at end of table
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TABLE I. Electrical performance characteristics - Continued. 1/

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.

2/ Over recommended operating case temperature range; unless otherwise noted.

3/ USB /O pins DP and DN can tolerate a short circuit at D+ and D-to 0 V or 5V, as long as the recommended series resistors
( see Figure 40) are connected between the D+ and DP (package), and the D- and DN (package. Do not apply a short circuit
to the USB 1/O pins DP and DN in absence of the series resistors.

4/ Thel’C pins SDA and SCL do not feature fail-safe 1/0 buffers, These pins could potentially draw current when the device is
powered down.

5/ CPU executing 75% dual MAC + 25% ADD with moderate data bus activity (table of sine values). CPU and CLKGEN (DPLL)
domain are active. All other domain are idled.

6/  One world of a table of a 16-bit sine value is writtern to the EMIF every 250 ns (64 Mbps). Each EMIF output pin is connected
to a 10 pF load.

7/ In CLKGEN domain idle mode, X2/CLKIN becomes output and is driven low to stop external crystals (if used) from oscillating.
Standby current will be higher if an external clock source tries to drive the X2/CLKIN pin during this time.

8/  This device utilizes a fully static design and therefore can operate with tyciy approaching «. If an external crystal is used, the
X2/CLKIN cycle time is limited by the crystal frequency range listed in manufacturer data.

9/ Itis recommended that the DPLL synthesized clocking option be used to obtain maximum operating frequency.

10/ N = Clock frequency synthesis factor.

11/ ESR must be 200 kQ or greater at frequency other than 32.768 kHz. Otherwise, oscillations at overtone frequency may
occur.

12/ To ensure data setup time, simply program the strobe width wide enough. ARDY is internally synchronized. If ARDY does
meet setup or hold time, it may be recognized in the current cycle or the next cycle. Thus ARDY can be asynchronous input.

13/ Maximum SDRAM operating frequency = 108 MHz. Actual attainable maximum operating frequency will depend on the
quality of the PC board design and the memory chip timing requirement.

14/ Maximum SDRAM operating frequency = 133 MHz. Actual attainable maximum operating frequency will depend on the
quality of the PC board design and the memory chip timing requirement.

15/ P =1/(input clock frequency) in ns. For example, when running parts at 12 MHz, P = 83.33 ns.

16/ Oscillator stable time depends on the crystal characteristics (i.e., frequency, ESR, etc.) which varies from one crystal
manufacturer to another. Based on the crystal characteristics, the oscillator stable time can be in the range of a few to 10 s
of ms. A reset circuit with 100 ms or more dealy time will ensure the oscillator before the RESET goes high.

17/ BK group: Pins with bus keepers, hold previous state during reset. Following low-to-high transition of RESET, these pins go to
their post reset logic state.

BK group pins: A’[0], A[15:0], D[15:0], C[14:2], cO, GPIO5, DX1, and DX2.

18/ High group: Following low to high transition of RESET, these pins go to logic high state.
High group pins: C1[HPLHINT], XF

19/ Z group: Bidirectional pins which became input or output pins. Following low to high transition of RESET, these pins go to
high impedance state.

Z group pins: C1[EMIF.AOQE], GPIO[7:6, 4:0], TIN/TOUTO, SDA, SCL, CLKRO, FSRO0, CLKX0, DX0, FSX0, FSX2, CLKX2,
FSR2, DR2, CLKR2, FSX1, CLKX1, FSR1, DR1, CLKR1, A[20:16].

20/ Estimated data based on 12 MHz crystal used with on-chip oscillator at 25°C. This number will vary based on the actual
crystal characteristics operating condition and the PC board layout and the parasitic.

21/ Following the clock generation domain idle, the INTx becomes level sensitive and stay that way until the low to high
transaction of INTx following the CPU wake up. Holding the INTx low longer than minimum requirement will send more than
one interrupt to the CPU. The number of interrupts sent to the CPU depends on the INTx low time following the CPU wake
up from IDLE.

22/ AGPIO pins: A[15:0]

23/ EHPIGPIO pins: C13, C10, C7, C5, C4 , and CO
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TABLE I. Electrical performance characteristics - Continued. 1/

24/ Only the TimerO signal is externally available. The Timer1 signal is internally terminated and is not available for external use.

25/ For proper operation of the TIN/TOUT pin configured as an output, the timer period must be configured for at least 4 cycles.

26/ Polarity bits CLKRP = CLKXP = FSRP = FSXP = 0. If the polarity of any signals is inverted, then the timing references of that
signal are also inverted.

27/ T =CLKRX period = (1 + CLKGDV) * P
C = CLKRX low pulse width = T/2 when CLKGDV is odd or zero and = (CLKGDV/2) * P when CLKGDV is even
D = CLKRX high pulse width = T/2 when CLKGDV is odd or zero and = (CLKGDV/2 + 1) * P when CLKGDV is even.

28/ See manufacturer data for a description of the DX enable (DXENA) and data delay features of the McBSP.

29/ For all SPI slave modes, CLKG is programmed as %z of the CPU clock by setting CLKSM = CLKGDV = 1.

30/ T = CLKRX period = (1 + CLKGDV) * 2P
C = CLKRX low pulse width = T/2 when CLKGDV is odd or zero and = (CLKGDV/2) * 2P when CLKGDV is even

31/ FSRP =FSXP =1. As a SPI master, BFSX is inverted to provide active low slave enable output. As a slave, the active low
signal input on BFSX and BFSR is inverted before being used internally.

CLKXM = FSXM =1, CLKRM = FSRM = 0 for master McBSP
CLKXM = CLKRM = FSXM = FSRM = 0 for slave McBSP.

32/ FSX should be low before the rising edge of clock to enable slave devices and then begin a SPI transfer at the rising edge of
the master clock (CLKX).

33/ MGPIOx refers to CLKRx, FSRx, DRx, CLKXx, or FSXx when configured as a general purpose input.

34/ MGPIOx refers to CLKRx, FSRx, DRx, CLKXx, or FSXx when configured as a general purpose output.

35/ EHPI latency is dependent on the number of DMA channels active, their priorities and their source/destination ports. The
latency shown assumes no competing CPU or DMA activity to the memory resource being accessed by the EHPI.

36/ A fast mode I°C bus device can be used in a Standard mode I°C bus system, but the requirement tsyspa.scLry = 250 ns must
then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a
device does stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line tr max + tsuspa-ascLh) =
1000 + 250 = 1250 ns (according to the Standard mode 12C Bus specification) before the SCL line is released.

37/ A device must internally provide a hold time for at least 300 ns for the SDA signal (referred to the Viymin of the SCL signal) to
bridge the undefined region of the falling edge of SCL.

38/ The maximum tyspa-scLL) has only to bet met if the device does not stretch the LOW period [wscLy)] of the SCL signal.

39/ 20+0.1Cp

40/ C, = total capacitance of one bus line in pF. If mixed with HS-mode devices, faster fall times are allowed.

41/ C_=50pF

42/ (/) x 100

43/ toxn) X tox(o)

44/ USB PLL is susceptible to power supply ripple, refer to recommended operating conditions for allowable supply ripple to meet
the USB pea to peak jitter specification.

45/ 13™gscLe)
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Case X

109

PLANE
e e 1
144 = L -
PIN 1 —7
IDENTIFIER DETAL A
SEE
! —A ,,--\/D_ETAILA
! 1 SEATING
PLANE
o[ 0.08 |
Dimensions

Symbol Millimeters Symbol Millimeters
Min Max Min Max
A 1.35 1.45 D/E 21.80 22.20
A1 1.60 D1/E1 19.80 20.20

A2 0.25TYP D2/E2 17.50 TYP

A3 0.05 e 0.50 BSC
0.17 0.27 L 0.45 0.75

0.13 NOM
NOTES:
1. Alllinear dimensions are in millimeters.
2. This drawing is subject to change without notice.
FIGURE 1. Case outlines.
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Case X

Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name Pin No. Signal Name
1 Vss 37 Vss 73 Vss 109 RDVbp
2 PU 38 A13 74 D12 110 RCVp
3 DP 39 A12 75 D13 111 RTCINX2
4 DN 40 A11 76 D14 112 RTCINX1
5 USBVop 41 CVop 77 D15 113 Vss
6 GPIO7 42 A10 78 CVop 114 Vss
7 Vss 43 A9 79 EMUO 115 Vss
8 DVop 44 A8 80 EMU1/0OFF 116 DX2
9 GPIO2 45 Vss 81 TDO 117 FSX2
10 GPIO1 46 A7 82 TDI 118 CVopb
11 Vss 47 A6 83 CVp 119 CLKX2
12 GPIO0 48 A5 84 TRST 120 DR2
13 X2/CLKIN 49 DVop 85 TCK 121 FSR2
14 X1 50 A4 86 TMS 122 Vss
15 CLKOUT 51 A3 87 CVop 123 CLKR2
16 Co 52 A2 88 DVop 124 DX1
17 C1 53 CVop 89 SDA 125 FSX1
18 CVip 54 A1 90 SCL 126 DVbp
19 C2 55 A0 91 RESET 127 CLKX1
20 C3 56 DVpp 92 USBPLLVss 128 DR1
21 C4 57 DO 93 INTO 129 FSR1
22 C5 58 D1 94 INT1 130 CLKR1
23 C6 59 D2 95 USBPLLVpp 131 DX09
24 DVpp 60 Vss 96 INT2 132 CVpp
25 C7 61 D3 97 INT3 133 FSX0
26 C8 62 D4 98 DVpp 134 CLKX0
27 C9 63 D5 99 INT4 135 DRO
28 C11 64 Vss 100 Vss 136 FSRO
29 CVop 65 D6 101 XF 137 CLKRO
30 CVip 66 D7 102 Vss 138 Vss
31 C14 67 D8 103 ADVss 139 DVop
32 C12 68 CVp 104 ADVpp 140 TIN/TOUTO
33 Vss 69 D9 105 AINO 141 GPIO6
34 C10 70 D10 106 AIN1 142 GPI104
35 C13 71 D11 107 AVpp 143 GPIO3
36 Vss 72 DVop 108 AVss 144 Vss
FIGURE 2. Terminal connections.
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& tamlMCBSP DPLL USB PLL usB
8 ¢l MCBSPY ] I
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> 2| MCBSP
[ I/] \ / EHPI
PERIPHERAL BUS
45/47
ROM SARAM SEE NOTE
32KW INTERNAL 32KW OMA GPIO A
'Nh%ygg: CONTROLLER
POWER DARAM
MNGMT 32KW
n
LT — || &
xz
ao
=17
| PROGRAM ADDRESS BUS PAB(24 55
I
| PROGRAM DATA BUS PB(32 gg
=z
| DATA READ ADDRESS BUS B[BABI(24) | °%
| DATA READ BUS B[BB](16) |
| DATA READ ADDRESS BUS C[CAB}(24) Q
|
| DATA READ BUS C[CBJ16) | o
| ;Om
| DATA READ ADDRESS BUS D[DABY(24) géa
I
| DATA READ BUS D[DB(16) g
|
) | DATA WRITE ADDRESS BUS E[EAB](24) ©
I
12 | DATA WRITE BUS E[FB](16) .
I n
2 RTC [ DATA WRITE ADDRESS BUS F[FAB](24) EE:{
1 aozZZ
| DATA WRITE BUS F[FB](16) n8 e
.
SEE NOTE
2/4 C55
=
SEE NOTE PROGRAM | | ADDRESS DATA INTERRUPT | _ 5
FLOW UNIT | | DATA FLOW| | COMPUTATION CONTROL [+ 7
(PU) UNIT(AU) UNIT(DU)
TIMER EMULATION 7
|Nsl131lajll_ggg1R0N M ONTROL (=
UNIT(IU)
NOTE:
1. Number of pins determined by package type.
FIGURE 3. Functional block diagram.
DEFENSE SUPPLY CENTER, COLUMBUS SIZE | CODE IDENT NO. DWG NO.
COLUMBUS, OHIO A 16236 V62/09647

REV PAGE 28




BYPASS MODE CLOCK TIMING

NOTE:
1. The relationship of X2/CLKIN to CLKOUT depends on the PLL bypass divide factor chosen for the CLKMD register. The
waveform relationship shown in this figure is intended to illustrate the timing parameters based on CLKOUT = 2(CLKIN)
configuration.

FIGURE 4. Timing waveforms.

c1o c3
T——’ |——C11 ——I " Cc2
ZU VAV AY AT AVAVAN AVAVE
c12——| c9 cé
——’ (of:} I—— c7" |—-
CLKOUT XXBYPASS' MODEXY
A”AAAAAAAAAAAAA’
EXTERNAL MULTIPLY-BY-N CLOCK TIMINGS

NOTE:
1. The relationship of X2/CLKIN to CLKOUT depends on the PLL multiply and divide factor chosen for the CLKMD register. The
waveform relationship shown in this figure is intended to illustrate the timing parameters based on CLKOUT = 1xCLKIN

configuration.
FIGURE 5. Timing waveforms.
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RTCINX1

RTCINX1

c1i

CRYSTAL
32.768 kHz

_'—|D|ﬁ

czi

REAL-TIME CLOCK OSCILLATOR WITH EXTERNAL CRYSTAL

FIGURE 6. Timing waveforms.

| SETUP=2 |

STROBE=5

NOT READY=2 | HOLD=1 |

N\ S\

EXTENDED
HOLD=2

SEE NOTE 1
M5 =t |—— M6 —=] |<—
CEx \ 7(—
SEE
NOTE 2 M7 - - M8 -]
- YY ’V‘V"‘V""‘v‘v‘v.v’v‘v‘v‘v.v.v
BEx RN
A[20:0] (XXTXXXTXXXXXXYYY
SEE NOTE 3 RGN
M1
D[15: 0]
M11 - I—-— M12 —=f I__
ACE X £
M13 =] |—_ M14 —= '—-
ARE X A
AWE ={M4 M4
M3 M3 —I—-—
OO0 XOOOOOOOOOOOOOOO ‘Q" XO000000000OOOOOOOOOOOOOO0OOOO0OO0OOOOOOOOOOOO0OOOO0OOOOO0000
ARDY 008NN

ASYNCHRONOUS MEMORY READ TIMINGS

NOTES:
1. CLKOUT is equal to CPU clock.

2. CEx becomes active depending on the memory address space being accessed.

3. A[13:0] for LQFP

FIGURE 7. Timing waveforms.
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M3—|<-— M3—'—-—
ARDY PG00 0000000000000000000000000000000000000000000000000000)
ASYNCHRONOUS MEMORY WRITE TIMING
NOTES:

1. CLKOUT is equal to CPU clock.

2. CEx becomes active depending on the memory address space being accessed.

3. A[13:0] for LQFP

FIGURE 8. Ti

ming waveforms.
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“Y READ * READ * READ
|—~— M21

/NS

s N NN

M22 == '«— - M27 - |<—M32
CEx _\K 7|(
SEE NOTE 1
— '——M24-
BEx
SEE
NOTE 2 -+ '<—M26
. OOBOOOBOOOOOOONXXXX
emrFa13:0]  RXERREK  CAl X cAz X cA3 X R RSO RR Ry
——' M19 <—>I— M20
D[15:0] ( D1 ¥ D2 X D3 H»—

M35

—— '<—M34 —

(R XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX
LK

SDRAS

- '<—M28

|<—M29
X /

SDCAS

SDWE
THREE SDRAM READ COMMANDS

NOTES:
1. The chip enable that becomes active depends on the address being accessed.

2. Al BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.

These signals remain active until the next access that is not an SDRAM read occurs

FIGURE 9. Timing waveforms.
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*WRITE ‘WRITE ‘WRITE

- M22 '—— —-={ M23 I——
\K

CEx #
SEE NOTE 1

- M24 |—— - M25 I——
——— TRYRRXRRXRXXRXRRNTD (RRRXRRXRRXRR
EEE .of0?0f02ofofofof03020?020?0202020?030 BET X BE2 X BES XK

NOTE 2 - M26 |—— = M27 I__
‘ TRXRRXRRRRXRRXRRXD (RRRXRRXIIXER
EMIFAL13:0] R R R CA1 X CA2 X CA3 QRN

M30 |- | w31 =
D[15:0] ———— XA D1 ¥ D2 X D3 O

—— M34|—— = M35 I——
SDA10 R AR
SDRAS
= M28 '—— —-={ M29 |——
SDCAS \\ A
- M32 '—— —-={ M33 I——
SDWE X #

THREE SDRAM WRT COMMANDS

NOTES:
1. The chip enable that becomes active depends on the address being accessed.
2. All BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.
These signals remain active until the next access that is not an SDRAM read occurs

FIGURE 10. Timing waveforms.
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+ACTV

cmem N/ N A/

M22—= |—— —— |——M23

CEx sk 7|z
SEE NOTE 1

BEx

SEE

NOTE 2 M 26— |<—
EMIFAL13:0] R AR BANK_ACTIVATE/ROW ADDRESS

D[15:0]

M34—=—

XXX XXX XXX KX XXX

SDATO RN

ROW ADDRESS

M36—=— |<— —= |<—M37
SDRAS \\—7'(
SDCAS
SDWE

SDRAM ACTV COMMAND

NOTES:

1. The chip enable that becomes active depends on the address being accessed.
2. Al BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.
These signals remain active until the next access that is not an SDRAM read occurs

FIGURE 11. Timing waveforms.
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+DCAB

okmew N/ N A O\

M22-2- - M23
= -k

SEE NOTE 1 \

BEx
SEE
NOTE 2

EMIFA[13: 0]

D[15: 0]

M34

—— |<—M35

GOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
T ottt ottt ot et

|<—
M36 —= —— M37
SDRAS \!:_ 7!(‘_

SDA10

SDCAS

M32 —= '—— — '——M:S:S
SDWE 7(

SDRAM DCAB COMMAND

NOTES:

1. The chip enable that becomes active depends on the address being accessed.

2. Al BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.
These signals remain active until the next access that is not an SDRAM read occurs
FIGURE 12. Timing waveforms.
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* REFR

ckMem N/ N S

M 22— I‘— —— Iﬂ—M23
CEx &k 7|Z
SEE NOTE 1
BEx
SEE
NOTE 2
EMIFA[13: 0]
D[15: 0]
SDA10
M30—= I<_ —] I<—M37
SDRAS 5k 7|Z
M2 8—=| '—— — I_—Mzg
SDCAS 5k 7|Z
SDWE

NOTES:

SDRAM REFR COMMAND

1. The chip enable that becomes active depends on the address being accessed.
2. All BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.
These signals remain active until the next access that is not an SDRAM read occurs

FIGURE 13 Timing waveforms.
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*MRS

ckMeM N/ N L S

M22—= |-‘— ——

CEx
SEE NOTE 1

,-'—MZCS
o 1A

BEx

SEE NOTE 2

M26 = = M27

‘ R RRRRRXXRRXXRRX R RRXRRXRNTR XY RRXXXRRXXRRRXRRXKIRR
EMIFALT3: 0] AN MRS VALUE  0x3 0 R

SEE NOTE |3

D[15: 0]

SDA10

M 36— I—-— -

SDRAS

,<—M37
L
M28-—+=— |<— =

SDCAS

'<—M29
|
M3 2= |<— — ,<—M33

SDWE

NOTES:

N f

SDRAM MRS COMMAND

1. The chip enable that becomes active depends on the address being accessed.

2. Al BE[1: 0] signals are driven low (active) during reads. Byte manipulation of the read data is performed inside EMIF.
These signals remain active until the next access that is not an SDRAM read occurs.

3. Write burst length = 1
Read latency = 3
Burst type = 0 (serial)
Burst length = 1

FIGURE 14 Timing waveforms.
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FIGURE 15 Timing waveforms.
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FIGURE 16 Timing waveforms.
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FIGURE 17 Timing waveforms.

RESET X #
-{ R5
BK GROUP }_r

SEE NOTE 1

—— RB6 ——I
7

l~—r7 — e RE— =
X ‘

HIGH GROUP
SEE NOTE 2

Z GROUP
SEE NOTE 3

RESET TIMINGS

NOTES:
1. BK group pins: A'[0], A[15:0], D[15:0], C[14:2], CO, GPIO5, DX1, and DX2.
2. High group pins: C1[HPI.HINT], XF.
3. Z group pins: c1[EMIF.AOE], GPIO[7:6, 4:0], TIN/TOUTO, SDA, SCL, CLKRO, FSR0, CLKX0, DFX0, FDSXO0, FSX2,
CLKX2, FSR2, DR2, CLKR2, FSX1, CLKX1, FSR1, DR1, CLKR1, a[20:16].

FIGURE 18 Timing waveforms.
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FIGURE 19 Timing waveforms.
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FIGURE 20 Timing waveforms.
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NOTES:
1. CLKOUT reflects the CPU clock.

FIGURE 21 Timing waveforms.
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GENERAL-PURPOSE INPUT/OUTPUT (I0x) SIGNAL TIMINGS

NOTES:
1. CLKOUT reflects the CPU clock.

FIGURE 22 Timing waveforms.
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FIGURE 23 Timing waveforms.
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FIGURE 24. Timing waveforms.
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FIGURE 25. Timing waveforms.
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FIGURE 26. Timing waveforms.
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FIGURE 27. Timing waveforms.
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FIGURE 28. Timing waveforms.
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FIGURE 29. Timing waveforms.
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CLKOUT
SEE NOTE 1

MGPIOx
INPUT MODE >< ><
SEE NOTE 2 '

MGPIOx
OUTPUT MODE ><
SEE NOTE 3

McBSP GENERAL-PURPOSE 1/0 TIMINGS

NOTES:
1. CLKOUT reflects the CPU clock.
2. MGPIOx refers to CLKRx, FSRx, DRx, CLKXx, or FSXx when configured as a general purpose input.
3. MGPIOx refers to CLKRx, FSRx, CLKXx, FSXx, or DXx when configured as a general purpose output

FIGURE 30. Timing waveforms.
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FIGURE 31. Timing waveforms.
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HCNTLO VALID R BUBEAHK_ VALID 0 e e e e e e et
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H(Dre[éf\bg] READ DATAY—
E17 = 18
HD[15:0

= E7 |—l— —=F8 ,—— EQ —= l—-——'— E10
%
HRDY \ 7

EHPI NONMULTIPLEXED READ/WRITE TIMINGS

5

NOTES:
1. Any non-multiplexed access with HCNTLO low will result in HPIC register access. For data read or write, HCNTLO must
stay high during the EHPI access.
2. The falling edge of HCS must occur concurrent with or before the falling edge of HDS. The rising edge of HCS must occur
concurrent with or after the rising edge of HDS. If HDST and/or HDS2 are tied permanently active and HCS is used as a
strobe, the timing requirements shown for HDS apply to HCS. HRDY is always driven to the same value as its internal

state.
FIGURE 32. Timing waveforms.
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(WE?H-E)] % WRITE
—= E7 ES
EQ —m=i
HRDY X # 7
EHPI MULTIPLEXED MEMORY (HPID) READ/WRITE TIMINGS WITHOUT AUTOINCREMENT
NOTES:

1.

The falling edge of HCS must occur concurrent with or before the falling edge of HDS. The rising edge of HCS must occur

concurrent with or after the rising edge of HDS. If HDST and/or HDS2 are tied permanently active and HCS is used as a
strobe, the timing requirements shown for HDS apply to HCS. HRDY is always driven to the same value as its internal

state.

FIGURE 33. Timing waveforms.
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HRDY Sk 7# Sk 7#
HPIA
CONTENTS n X n+1 X__ n+2
EHPI MULTIPLEXED MEMORY (HPID) READ TIMINGS WITH AUTOINCREMENT
NOTES:

1. During autoincrement mode, although the EHPI internally increments the memory address, reads of the HPIA register by

the host will always indicate the base address.

2. In autoincrement mode, if HBE[1: 0] are used to access the data as 8 bit wide units, the HPIA increments only following

each high byte (HBE1 low) access.

3. The falling edge of HCS must occur concurrent with or before the falling edge of HDS. The rising edge of HCS must occur
concurrent with or after the rising edge of HDS. If HDS1 and/or HDS2 are tied permanently active and HCS is used as a
strobe, the timing requirements shown for HDS apply to HCS. HRDY is always driven to the same value as its internal

state.

FIGURE 34. Timing waveforms.
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CONTENTS n X n+1
EHPI MULTIPLEXED MEMORY (HPID) WRITE TIMINGS WITH AUTOINCREMENT
NOTES:
1. During autoincrement mode, although the EHPI internally increments the memory address, reads of the HPIA register by

2.

the host will always indicate the base address.

The falling edge of HCS must occur concurrent with or before the falling edge of HDS. The rising edge of HCS must occur
concurrent with or after the rising edge of HDS. If HDST and/or HDS2 are tied permanently active and HCS is used as a
strobe, the timing requirements shown for HDS apply to HCS. HRDY is always driven to the same value as its internal
state.

FIGURE 35. Timing waveforms.
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EHPI MULTIPLEXED REGISTER READ/WRITE TIMINGS

NOTES:

1. During autoincrement mode, although the EHPI internally increments the memory address, reads of the HPIA register by

the host will always indicate the base address.

2. The falling edge of HCS must occur concurrent with or before the falling edge of HDS. The rising edge of HCS must occur
concurrent with or after the rising edge of HDS. If HDST and/or HDS2 are tied permanently active and HCS is used as a
strobe, the timing requirements shown for HDS apply to HCS. HRDY is always driven to the same value as its internal

state.

FIGURE 36. Timing waveforms.
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FIGURE 39. Timing waveforms.
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1. A full speed buffer is measured with the load shown.
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FIGURE 40. Timing waveforms.
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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 administrative Device manufacturer Vendor part number
control number 1/ CAGE code
V62/09647-01XA 01295 SM320VC5507PGESEP

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

the engineering documentation.

CAGE code

01295

Source of supply

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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